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1.0 Administrative data

Prepared for

Lind Electronic Design Co., Inc.

14850 Deveau Place
Minnetonka, MN 55345

Attention

Thomas Martin

Test performed

Refer to Table 2-2

Test facility

Element Materials Technology
9725 Girard Avenue South
Minneapolis, MN 55431

Item(s) tested

DC/DC Converter

Part number(s)

MIL 1950-5435

Serial number(s) 2135
Primary specification(s) MIL-STD-704F
PO number 47724-0
Purchase date 9/9/2021
Element test report number 62293-4B
Project start date 10/14/2021
Project completion date 11/15/2021
Test report completion date | 10/3/2025

As received

This document describes procedures and results of testing performed to the
specification(s) and/or requirement(s) detailed herein. The results described in
this report relate only to the specific items as received and tested.

Decision rule

Based upon the type of testing being categorized as CAT | (Quantitative or Semi-

Quantitative) as

defined in A2LAOGs BH

Uncertainty for Testing Laboratories, decision rules are not required.
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2.0 Instrumentation, procedure, and results
2.1 Instrumentation
All instrumentation is calibrated regularly by instruments directly traceable to the
National Institute of Standards and Technology, and in accordance with
ANSI/NCSL Z540.1, ANSI/NCSL Z540.3-2006, and ISO/IEC 17025: 2017.
Table 2-1: Instrumentation list
Equipment Last Due
Number Description Manufacturer |Model Number |Calibration|Calibration|Range
210-059 Digital Multimeter Fluke 189 2/22/2021 |(2/22/2023 |50 Vdc; 500q;
210-530 Multimeter Agilent 34401A 9/17/2020 |3/17/2022 |0 to 750 Vac; 0 to 1000 Vdc
230-105 Current Probe Pearson 101 8/10/2021 |8/10/2023 |1 Hzto 1 MHz
230-121 Current Probe Yokogawa 701933 8/5/2021  |8/5/2022 |dc to 500 MHz
230-123 Differential Probe Yokogawa 701926 11/16/2020 |11/16/2022 |dc to 50 MHz
230-124 Current Probe Yokogawa 701931 2/5/2021  |2/5/2022 |dc to 2 MHz
230-130 Differential Probe Yokogawa 700925 8/3/2021  (8/3/2022 |dc to 15 MHz
230-131 Differential Probe Yokogawa 700925 8/30/2021 |(8/30/2022 |dc to 15 MHz
300-034 Digital Oscilloscope |Yokogawa SB5310 5/11/2021 |5/11/2022 |dcto 1 GHz
300-037 Digital Oscilloscope |Yokogawa DLM4058 7/29/2021 |7/29/2022 |dc to 500 MHz
310-048 Arbitrary Waveform |Tektronix AWG2021 N/A N/A dc to 2 MHz
Generator
310-078 Arbitrary Waveform |Agilent 33220A 5/11/2021 |5/11/2022 |dc to 20 MHz
Generator
350-153 Audio Power Techron 7782 N/A N/A dc to 100 kHz
Amplifier
350-176 Audio Power AE Techron 7224 N/A N/A dc to 300 kHz
Amplifier
360-062 Spectrum Analyzer |Agilent E4440A 8/12/2021 |8/12/2022 |3 Hz to 26.5 GHz
380-549 DC Power Supply Sorensen DCS 40-25M37 [N/A N/A 0to 40 Vdc; 0 to 25A
380-552 DC Power Supply Sorensen DCS 40-25M37 [N/A N/A 0to 40 Vdc; 0 to 25A
400-060 Stopwatch Extech 365510 11/3/2020 [11/3/2022 (24 hrs
450-033 Audio Transformer |Solar 6220-1A N/A N/A 30 Hz to 250 kHz
Electronics
Element EMP This document is subject to the controls and restrictions on the cover page
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2.2 Procedure

Support equipment was connected and proper operation was verified in
accordance MIL-STD-704F and customer instructions.

The test unit was operated and monitored by Element personnel during testing.

2.3 Results

Upon completion of testing, the test unit was found to be compliant with the
requirements specified for MIL-STD-704F LDC102, LDC103, LDC104, LDC105,
LDC501, LDC602, and the customer is to determine the results for LDC101,
LDC201, LDC302, and LDC601. Refer to Table 2-2 for a summary of results.
Refer to each appendix for data, figures, and photographs.

The test unit was returned to Lind Electronic Design Co., Inc.

Table 2-2: Summary of results

Appendix Description Result
Appendix A LDC101 Load Measurements Customer to
determine (CTD)
Appendix B LDC102, LDC301, and LDC401, Steady State Pass
Limits for Voltage

Appendix C LDC103 Voltage Distortion Spectrum Pass
Appendix D LDC104 Total Ripple Pass
Appendix E LDC105 Normal Voltage Transients Pass
Appendix F LDC201 Power Interrupt CTD
Appendix G LDC302 Abnormal Voltage Transients CTD
Appendix H LDC501 Starting Voltage Transients Pass
Appendix | LDC601 Power Failure CTD
Appendix J LDC602 Phase Reversal Pass
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Appendix A: LDC101 Load Measurements

Element EMP This document is subject to the controls and restrictions on the cover page
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® clement

Element Minneapolis

Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage

Company name Lind Electronic Design Co, Inc.

Performed by

JTH

|Reviewed by |HZ

Project number 62293

Specification

MIL-STD 704F, LDC101

DUT description DC/DC Converter

Test date(s)

11/1/2021 to 11/15/2021

|Location |Groundplane G2

Equipment under test information

Description

Part number

Serial number

DC/DC Converter

MIL 1950-5435

2135

Equipment list

X = within calibration dates, N/A = calibration not necessary

Element ID no. Equipment description Cal? Element ID no. Equipment description Cal?
230-121 Current probe X 300-037 Oscilloscope X
230-130 Differential probe X 230-123 Differential probe X
210-059 Multimeter X 380-549 DC power supply N/A
360-062 Spectrum analyzer X 230-105 Current probe X
230-131 Differential probe X 380-552 DC power supply N/A

LDC101 Normal Operation, Load Measurements for Voltage Test results

CTD = customer to determine

Test EUT mode Nominal voltage Measurement Result Notes

Inrush Current Powered 28 Vdc 76 A CTD Figure A-1

Current Distortion Factor Powered 28 Vdc 0.67 % CTD Figure A-2

Current Spectrum Powered 28 Vdc 30Hzto10kHz |CTD Figure A-3, ambient test to resistive load
Current Spectrum Powered 28 Vdc 30Hzto10kHz |CTD Figure A-4

Load (VA) Powered 28 Vdc 121.24 VA CTD Figure A-5

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 | Rev.3.0 |
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Element Minneapolis

@ clement Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC101
DUT description DC/DC Converter Test date(s) 11/1/2021 to 11/15/2021 |Location |Groundplane G2

Photograph A-1: EUT identification

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 | Rev.3.0 |
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Element Minneapolis

@ clement Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC101
DUT description DC/DC Converter Test date(s) 11/1/2021 to 11/15/2021 |Location |Groundplane G2

Photograph A-2: Test setup

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 | Rev.3.0 |
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Element Minneapolis

@ clement Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by IHZ
Project number 62293 Specification MIL-STD 704F, LDC101
DUT description DC/DC Converter Test date(s) 11/1/2021 to 11/15/2021 |Location IGroundeane G2

Photograph A-3: Test setup

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 | Rev.3.0 |
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Element Minneapolis

@ clement Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by IHZ
Project number 62293 Specification MIL-STD 704F, LDC101
DUT description DC/DC Converter Test date(s) 11/1/2021 to 11/15/2021 |Location IGroundeane G2

Photograph A-4: Current Spectrum Test setup

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 | Rev.3.0 |
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Element Minneapolis

Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage

® clement

Figure A-1: Inrush Current

Channel 1 = input voltage, channel 2 = output voltage, channel 3 = input current

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 | Rev.3.0 |

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC101
DUT description DC/DC Converter Test date(s) 11/1/2021 to 11/15/2021 |Location |Groundplane G2
YOKOGAWA €@ 2021711715 14:43:14 Normal Edge CH3 £ 0.00 A
Stopped 1.26MS/s Auto
(1] 10.0 VAlivz _%(_) (O (£ 1.00 VAVE (5] 1.00 V/AdvE (61 1.00 wuw@ﬁr% 1.00 wuw@ﬁsg 1.00 wuiu@
(ULoeI(ly H (L) State(L) ] M1 CHTIxCHZ M2 CH3xCHA CH5%CHE CH7xCH8
Main : 12,5 M - 15/div
e
o
I '.; ............. ————
1 AN l SENNNENSNNENNANNNNENNNNENNANEN NN NNENN NN AR NNN RN AN NARENNREN
Vi 28.00 ¥ Max(G1) 29.8 V Min(G1) -1.4 ¥
¥2 000V Max(G2) 19.6 V Min(G2) -0.4 ¥
A 28.00V Max(C3) 7.60 A Min(GC3) -0.16 A
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@ clement

Data sheet

LDC101 Normal Operation, Loading Measurements for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH I Reviewed by | HZ

Element Minneapolis

Project number 62293 Specification MIL-STD 704F, LDC101
DUT description DC/DC Converter Test date(s) 11/1/2021 to 11/15/2021 |Location |Groundplane G2
YOKOGAWA €@ 2021711715 12:47:20 Normal Edge CH3 ¢ 9.0mA
Stopped 1.26MS/s huto

(1) 10.0 VAlg _% )—u .00 VAlvE (5] 1.00 VAdvE )(67 1.00 "’d"’@ﬁ?% 1.00 w"""@ﬁs% 1.00 wu.u@

JLOBIC(LY N L) State(L) M1 CHTIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8

Main =.12.5 M T : 1s/div
INNNNNNRN NN AN AN RE RN NR RN REEN L L

||)-!

Y1 28.00 v
¥2 0.00V Rmsgmg 27.87149 ¥ MaxEGZ} 19.6 ¥
A 28.00 V Min(C2) 18.8 ¥ Rms(C3) 28.9869méA

Figure A-2: Current Distortion Factor
Channel 1 = input voltage, channel 2 = output voltage, channel 3 = input current (AC coupled)

Distortion factor calculation = AC ripple (0.029 Arms)/dc steady state (4.33 Arms) = 0.67%

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 | Rev.3.0 |
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Element Minneapolis

® clement Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC101
DUT description DC/DC Converter Test date(s) 11/1/2021 to 11/15/2021 |Location |Groundplane G2

Element Minneapolis

LDC101

Input Power ambient
100

90—+

80

70+

Amplitude

S°k - M 3 M“
) ANEIAT e o . WMW o A gty

30+

o : : : s : : : : : R : : : : : T ok
Frequency (Hz)

Figure A-3: Current Spectrum, 30 Hz to 10 kHz, ambient

Red trace = Ambient current spectrum data (dBuA), corrected for current probe factor

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 | Rev.3.0 |
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® clement

Element Minneapolis

Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage

Company name Lind Electronic Design Co, Inc.

Performed by JTH |Reviewed by |HZ

Project number 62293

Specification MIL-STD 704F, LDC101

DUT description DC/DC Converter Test date(s) 11/1/2021 to 11/15/2021 |Location |Groundplane G2
Element Minneapolis
LDC 101
Input Power High
- /W* I L o
S eoy | | ‘ s‘ \ ,2“»'/\ iy NM “ﬂ i M W' \ |
£ ) \‘\ /\///\ // \\ ﬁ/\)‘ s / %\% i \{j VVKW/‘ﬂV\("\/J “Vf VW 4 fi nﬂmwr M MWMVWM \W/W\/V M\ﬂ W\LJ\ | ‘ﬂ (\ n
i N/\ W Ve it R .ﬂv‘wm M\ JVWWW IW“F‘ e W\, Lkl
T

Frequency (Hz)

Figure A-4: Current spectrum, 30 Hz to 10 kHz

Red trace = EUT current spectrum data (dBuA), corrected for current probe factor

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 |

Element EMP
Engineering Report No. 62293-4B

EAR-Controlled Data

this document is subject to the controls and restrictions on the cover page
16 of 477




Element Minneapolis

Data sheet
LDC101 Normal Operation, Loading Measurements for Voltage

@ clement

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number

62293

Specification

MIL-STD 704F, LDC101

DUT description

DC/DC Converter

Test date(s) 11/1/2021 to 11/15/2021 |Location |Groundplane G2
YOKOGAWA @ 2021711715 14:45:56 Normal Fdge CH3 % 0.00 A
Stopped 1.26MS/s huto
(17 10.0 VAlivE _%(_) G 1) 1.00 VAIVE (5] 1.00 VALY, (6 1.00 VALY T 1.00 YA, 8) 1.00 VAdiy]
(D LOBG(LY N WL State(L) j 7 CHIxCHZ (M2 CH3xCHA %&ﬁ THS*CHB %&ﬁ THI*CHB %
Main : 12.5 M I 15/div
RN RR AN NNNRRRR R AN N ANNNRRRRRRRRRARAA

Y1 28.00 v
¥2 0.00V
A 28.00 V

Figure A-5. RMS values of voltage and current

Rmsgmg 27.7363 ¥
Min(C2) 18.7 V

MaxEGZ} 19.6 ¥
Rms(C3) 4.33064 A

Channel 1 = input voltage, channel 2 = output voltage, channel 3 = input current (DC coupled)

704 LDC101 data sheet QAT-EMI-58.dotm | 8/23/2021 |

Rev.3.0 |

Element EMP
Engineering Report No. 62293-4B

EAR-Controlled Data this document is subject to the controls and restrictions on the cover page

17 of 477



Appendix B: LDC102, LDC301, and LDC401, Steady State Limits
for Voltage

Element EMP This document is subject to the controls and restrictions on the cover page
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Element Minneapolis

element Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC102, LDC301, and LDC401
DUT description DC/DC Converter Test date(s) 10/14/2021 to 11/2/2021 |Location |Groundplane G2

Equipment under test information

Description

Part number

Serial number

DC/DC Converter

MIL 1950-5435

2135

Equipment list

X = within calibration dates, N/A = calibration not necessary

Element ID no. Equipment description Cal? Element ID no. Equipment description Cal?
400-060 Stopwatch X 380-549 DC power supply N/A
210-059 Multimeter X 300-037 Oscilloscope X
230-123 Differential probe X 230-130 Differential probe X

Power Input DC LDC102, LDC301, and LDC401 Steady State Limits for Voltage Test results

Test name Nominal voltage |Frequency Interval EUT mode Result Notes
LDC 102, Normal Operation, Steady State Voltage 28 Vdc N/A 30 min Powered Pass Figure B-1
LDC 102, Normal Operation, Steady State Voltage 22 Vdc N/A 30 min Powered Pass Figure B-2
LDC 102, Normal Operation, Steady State Voltage 29 Vdc N/A 30 min Powered Pass Figure B-3
LDC301 Abnormal Operation, Steady State Voltage 28 Vdc N/A 30 min Powered Pass Figure B-4
LDC301 Abnormal Operation, Steady State Voltage 20 Vdc N/A 30 min Powered Pass Figure B-5
LDC301 Abnormal Operation, Steady State Voltage 31.5Vdc N/A 30 min Powered Pass Figure B-6
LDC401 Emergency Operation, Steady State Voltage 28 Vdc N/A 30 min Powered Pass Figure B-7
LDC401 Emergency Operation, Steady State Voltage 18 vdc N/A 30 min Powered Pass Figure B-8
LDC401 Emergency Operation, Steady State Voltage 29 Vdc N/A 30 min Powered Pass Figure B-9
704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm | 8/23/2021 | Rev.3.0 |
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@ clement

Element Minneapolis

Data sheet

LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH I Reviewed by | HZ

Project number

62293

Specification

MIL-STD-704F, LDC102, LDC301, and LDC401

DUT description

DC/DC Converter

Test date(s)

10/14/2021 to 11/2/2021 | Location

|Groundplane G2

IS Amp Max. Ouiput 18 V=" 50 A YR

T3A 32V Mini fuse or equivalent Assembled n USA

Photograph B-1: EUT identification

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm | 8/23/2021 | Rev.3.0 |
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@ clement

Element Minneapolis

Data sheet

LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH I Reviewed by I HZ

Project number

62293

Specification

MIL-STD-704F, LDC102, LDC301, and LDC401

DUT description

DC/DC Converter

Test date(s)

10/14/2021 to 11/2/2021 |Location IGroundeane G2

Photograph B-2: Test setup, typical

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |

8/23/2021

Rev. 3.0 |
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@ clement

Element Minneapolis

Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number

62293

Specification

MIL-STD-704F, LDC102, LDC301, and LDC401

DUT description

|Groundplane G2

DC/DC Converter Test date(s) 10/14/2021 to 11/2/2021 |Location
YOKOGAWA €@ 2021711701 16:33:35 Normal Edge CHI R 161V
Stopped ?2.5M5/s
ms % %L) 5.00 VAIWE J(4) 1.00 wmugﬁ(_) 1.00 VAdvE (6] 1.00 wm@ﬂ 1.00 wm@asg 1.00 wuw@
(L) LOGICCL. (L) State{L CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
Main = 12 5 M

||)-I(

- 500ms/div

V1 28.00 V
Y2 0.00 V
A 28.00V

Figure B-1: LDC102, 28 Vdc

Channel 1 = input voltage, channel 2 = output voltage

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |

8/23/2021

Rms(C1) 28.0626 V

l

Rms(C2) 18.9642 V

Rev.3.0 |
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@ clement

Element Minneapolis

Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH

|Reviewed by |HZ

Project number 62293

Specification

MIL-STD-704F, LDC102, LDC301, and LDC401

DUT description

DC/DC Converter

Test date(s)

10/14/2021 to 11/2/2021

|Location

|Groundplane G2

YOROGANA € 2021/11/01 174152 Normal Edge CHI £ 161V
Stopped ?2.5M5/s
(375.00 VAIVE (2] 1.00 VAIVE (_) 1.00 V/div (67 1.00 V/div 77 1.00 Wdlu 87 1.00 VATiv]
' LIIIEI[:!L! l 8 statetLj % CHIxCHZ M2 CH3xCHA %&ﬁ CH5xGHR %&ﬁ CHIXCHB %

Mam:125M

- 500ms/div

||)-I(

W1 2200V
Y2 0.00 V
A 22.00V

Figure B-2: LDC102, 22 Vdc

Channel 1=

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |

Rms(C1) 22.0304 ¥

input voltage, channel 2 = output voltage

8/23/2021 |

Rev. 3.0

Rms(G2)

18.9187 ¥
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@ clement

Element Minneapolis

Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by JTH |Reviewed by |HZ

Project number

62293

Specification MIL-STD-704F, LDC102, LDC301, and LDC401

DUT description

DC/DC Converter

Test date(s)

10/14/2021 to 11/2/2021

|Location |Groundplane G2

YOOGAWA @ 2021/11/02 08:06:50

Mormal Edge CHi £16.1 Y
Stopped ?2.5M5/s
m (375.00 VAIVE (2] 1.00 VAIVE (_) 1.00 V/div (67 1.00 V/div 77 1.00 de 87 1.00 VATiv]
(L) LOGIGCL. 8 statetLj 3 CHIXCHZ 42 CH3xCHA %&ﬁ CH5xGHR %&ﬁ CHIXCHB 3
Main :: 12 5 M T S00ms/ div
L e e e e e e
Vi 29.00 ¥ |
S DY
A 29.00 ¥ Rms(CI) 29 0056 V Rms(C2) 18.8855 ¥

Figure B-3: LDC102, 29 Vdc

Channel 1=

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |

input voltage, channel 2 = output voltage

8/23/2021

Rev.3.0 |
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Element Minneapolis

element Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC102, LDC301, and LDC401
DUT description DC/DC Converter Test date(s) 10/14/2021 to 11/2/2021 |Location |Groundplane G2
YOROGAWA @ 2021711702 09:12:37 Normal Edge CHI R 161V
Stopped ?2.5M5/s Auto

m: ;L) 5.00 VAIVE (4] 1.00 YAIVE (_) 1.00 VAdiv] 760 1.00 VATIVE 71 1.00 YATWE EB 1.00 VAdivE ;
(L) LOGICCL. (L] State{l CH1xCH2 (M2 CH3xCH4 CH5xCHB CH7xCH8

||H

Main : | 12 5H f - 500ms/ div|

Rms(G1) 28.0076 V _ Rms(cz) 18.6877 ¥

Figure B-4: LDC301, 28 Vdc

Channel 1 = input voltage, channel 2 = output voltage
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@ clement

Element Minneapolis

Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number

62293

Specification

MIL-STD-704F, LDC102, LDC301, and LDC401

DUT description

DC/DC Converter

Test date(s)

10/14/2021 to 11/2/2021

|Location |Groundplane G2

YOOGAWA @ 2021/11/02 09:26:50

Mormal Edge CHi £16.1 Y
Stopped ?2.5M5/s
m (375.00 VAIVE (2] 1.00 VAIVE (_) 1.00 V/div (67 1.00 V/div 77 1.00 de 87 1.00 VATiv]
(L) LOGIGCL. 8 statetLj 3 CHIXCHZ 42 CH3xCHA %&ﬁ CH5xGHR %&ﬁ CHIXCHB 3
Main :: 12 5 M S00ms/ div
L -
V1 20,00 Y |
S DY
A 20.00 ¥ Rms(CI) 20 0518 V Rms(C2) 18.8632 ¥

Figure B-5: LDC301, 20 Vdc

Channel 1=

input voltage, channel 2 = output voltage
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Element Minneapolis

element Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC102, LDC301, and LDC401
DUT description DC/DC Converter Test date(s) 10/14/2021 to 11/2/2021 |Location |Groundplane G2
YOROGAWA @ 2021711702 0959:54 Normal Edge CHI R 161V
Stopped ?2.5M5/s
ms % %L) 5.00 V/dve )(4) 1.00 wmuﬁ(_) 1.00 VAIWE _J(6) 1.00 wm@ﬁrg 1.00 wm@ﬁsg 1.00 wuw@
(L) LOGIC{L (L) State{L CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
Main = 12 5 M 1 S00ms/ div
B et
Vi 31560V
¥2 000V
A 3150V Rms(C1) 31.5010 ¥ Rms(C2) 18.8609 V
Figure B-6: LDC301, NHSS, 31.5 Vdc
Channel 1 = input voltage, channel 2 = output voltage
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Element Minneapolis

element Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC102, LDC301, and LDC401
DUT description DC/DC Converter Test date(s) 10/14/2021 to 11/2/2021 |Location |Groundplane G2
YOROGAWA € 2021711702 10:32:18 Normal Edge CHI R 161V
Stopped ?2.5M5/s

ms % %L) 5.00 VAVE (4] 1.00 w-jwﬁ(_) 1.00 V/divE (61 1.00 vm.@ﬁrg 1.00 vm@ﬁsg 1.00 wmv@

(L) LOGIC{L (L) State{L CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8

Main = 12 5 M

T

||)-I(

- 500ms/div

V1 28.00 V
Y2 0.00 V
A 28.00V

Figure B-7: LDC401, 28 Vdc

Channel 1 = input voltage, channel 2 = output voltage
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@ clement

Element Minneapolis

Data sheet

LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number

62293

Specification

MIL-STD-704F, LDC102, LDC301, and LDC401

DUT description

DC/DC Converter

Test date(s) 10/14/2021 to 11/2/2021 |Location |Groundplane G2
YOKOGAWA @ 2021711702 11:08:48 Normal Fago 01 ¢ 16.1 ¥
Stopped ?2.5M5/s Auto
m: ;(_) .00 YAIVE (47 1.00 VAWE (_) 1.00 VAdiv: (6 1.00 Vfl:llvﬁ F11.00 deﬁ Es 1.00 VMIVE ;
(L) LOGICCL. (L) State{l CH1xCHZ M2 CH3xCH4 CH5xCHB CH/xCH8
Main = 12 5 M T 500m5/dw
e e e
Vi 18.00 ¥ i i
B R e A e aaaa = A
& 18.00'Y Rms(CI) 18.1046 V. Rms(C2) 18.8293 V

Figure B-8: LDC401, 18 Vdc

Channel 1 = input voltage, channel 2 = output voltage
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@ clement

Element Minneapolis

Data sheet
LDC102, LDC301, and LDC401 Steady State Limits for Voltage

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number 62293

Specification

MIL-STD-704F, LDC102, LDC301, and LDC401

DUT description DC/DC Converter

Test date(s)

10/14/2021 to 11/2/2021

|Location |Groundplane G2

YOROGANA € 2021/11/02 11:59:30
Stopped

Normal
2.5MS/s

Edge CHi L1861V

(67 1.00 Vi

m (375.00 VAive (4] 1.00 VAWE )(_) 1,00 VAdw
(L) LOBICCL 8—(‘)—%%19 L CHIXCHZ

M2 CHIxCHA

vE 711.00 V!l:ll\.@ ES 1.00 VAdivE ;
CH5xCHB CH7xCH8

Mam:125M

- 500ms/div

||)-I(

V1 29.00 v
Y2 0.00 V
A 29.00 v

Figure B-9: LDC401, 29 Vdc

Channel 1=

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |

Rms(C1) 29.1104 ¥

input voltage, channel 2 = output voltage

8/23/2021 |

Rev. 3.0

Rms(G2)

l

18.9383 v
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Appendix C: LDC103 Voltage Distortion Spectrum
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@ clement

Element Minneapolis

Data sheet
LDC103 Voltage Distortion Spectrum

Company name

Lind Electronic Design Co, Inc.

Performed by JTH

|Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC103

DUT description

DC/DC Converter

Test date(s)

10/28/2021 to 10/28/2021

|Location

|Groundplane G2

Equipment under test information

Description

Part number

Serial number

DC/DC Converter

MIL 1950-5435

2135

Equipment list

X = within calibration dates, N/A = calibration not necessary

Element ID no. Equipment description Cal? Element ID no. Equipment description Cal?
350-176 Amplifier N/A 230-130 Differential probe X
300-037 Oscilloscope X 230-124 Current probe X
230-123 Differential probe X 380-549 DC power supply N/A
210-059 Multimeter X 310-078 Arbitrary waveform generator X
450-033 Transformer N/A 400-060 Stopwatch X
LDC103 Voltage Distortion Spectrum Test results

Condition EUT mode Nominal voltage Frequency |Interval Result Notes

Condition A Powered 28 Vdc 10 Hz 5 min Pass Figure C-1

Condition B Powered 28 Vdc 25Hz 5 min Pass Figure C-2

Condition C N/A 28 Vdc 50 Hz N/A N/A Figure C-3, calibration

Condition C Powered 28 Vdc 50 Hz 5 min Pass Figure C-4

Condition D N/A 28 Vdc 60 Hz N/A N/A Figure C-5, calibration

Condition D Powered 28 Vdc 60 Hz 5 min Pass Figure C-6

Condition E N/A 28 Vdc 250 Hz N/A N/A Figure C-7, calibration

Condition E Powered 28 Vdc 250 Hz 5 min Pass Figure C-8

Condition F N/A 28 Vdc 1 kHz N/A N/A Figure C-9, calibration

Condition F Powered 28 Vdc 1 kHz 5 min Pass Figure C-10

Condition G N/A 28 Vdc 1.7 kHz N/A N/A Figure C-11, calibration

Condition G Powered 28 Vdc 1.7 kHz 5 min Pass Figure C-12

Condition H N/A 28 Vdc 2 kHz N/A N/A Figure C-13, calibration

Condition H Powered 28 Vdc 2 kHz 5 min Pass Figure C-14

Condition | N/A 28 vVdc 5 kHz N/A N/A Figure C-15, calibration

Condition | Powered 28 Vdc 5 kHz 5 min Pass Figure C-16

Condition J N/A 28 Vdc 6.5 kHz N/A N/A Figure C-17, calibration

Condition J Powered 28 Vdc 6.5 kHz 5 min Pass Figure C-18

Condition K N/A 28 vdc 10 kHz N/A N/A Figure C-19, calibration

Condition K Powered 28 Vdc 10 kHz 5 min Pass Figure C-20
704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm | 8/23/2021 | Rev.3.0 |
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2

Photograph C-1: EUT identification
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2

Photograph C-2: Test setup, 10 Hz and 25 Hz
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by IHZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location IGroundeane G2

Photograph C-3: Test setup, 50 Hz to 10 kHz
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by IHZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location IGroundeane G2

Photograph C-4: 50 Hz to 10 kHz, calibration setup, representative
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Element EMP

Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2

YOROGANA € 2021/10/29 08:26:33 Normal Edge CH1 ®£16.5 ¥
Stopped

1.25MS/s Auto
(17 10.0 Valve (2 Gu00 ey 37 5.00 VAvE (4 1.00 VAvE (_) 1.00 VAlvE (6 1.00 VAl

v 7 1.00 Y/l 8] 1.00 VAlv
(L) LOBIG(LY TJ (L) State() CHIXCHZ M2 CHIxCHA %&ﬁ CHECHB %&ﬁ CH/CHE %

I Main = . 12 5M T : 15/div
L.. .......
L R L 4 L0 L L0 A MRS LA S R R S S S RS NS R R S -
yp 2800'0 (NN NN
N2 0.000Y- A e e RmsEGI---28.0231-V-- Ceeso Max(C?) 195 v -
A 28.()()V T T Min(C2) 184V T T
1.000 Hz I I i I I I 1.250KHz
880.0my I I I i i T i
Freq(P1)  10.00000 Hz ! Y(P1)  105.800mY
'f ..... m-
~80.00mY I I I I I ! ) Cursor! Zx
0.84div
Gursor2 o
-1.96div

Figure C-1: Condition A, 10 Hz

Channel 1 = input voltage, channel 2 = output voltage
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@ clement

Element Minneapolis

Data sheet

LDC103 Voltage Distortion Spectrum

Company name Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOKOGAWA @ 2021710729 08:44:48 Normal Edge CH1 & 16.5 V
Stopped 1.26MS/s huto
(1) 10,0 VAlive (2500 WAvE)y 3 ) 5.00 VAvE )(4) 1.00 wmugﬁ(_) 1.00 VAIWE }(6) 1.00 VAl 7] 1.00 VAT, &) 1.00 VAlW
(L) LOGIGILY TJ (L) Statefl) CHIxCHZ M2 CH3xCHA %&ﬁ CH5%CHB %&ﬁ CH7xCH8 %
I Main = - 12 5M i 15/div
L 1 S A A A
L L L L L R A P L L R P Y B A
e 2800'0"' .......
N2 000 Y RmsEGi 27.9004- ¥ - Max(C?) 195 ¥ -
AV 28.00 ¥ Min(C2) 18.4 V I
1.000 Hz . 1.250kHz
880, OmY
T Frea(P1) 25. 00000 Hz Y(P1) 158.574mV
I E S S S SRS Sa S S SSE RS SRR ' “Push©:Tougle
~80.00mY ) Cursor! Zx
0. 84div
@ Cursor? ==
-1.96div
Figure C-2: Condition B, 25 Hz
Channel 1 = input voltage, channel 2 = output voltage
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@ clement

Element Minneapolis

Data sheet
LDC103 Voltage Distortion Spectrum

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number

62293

Specification

MIL-STD-704F, LDC103

DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOKOGAWA @ 2021710729 12:28:48 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
2]5.00 VAIVE )(3)5.00 VAvE )(4) 1.00 wmuaﬁ(_) 1.00 VAdvE (6] 1.00 wm@ﬁrg 1.00 wm@ﬁsg 1.00 w:n»@
LOGICCL. N State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
T T T Main = 12 5 M T T 500m5/dw
iN
e e Tt e e e e e e et e
r 28 QO _
V2 0.00V I I
AV 28.00 ¥ Rms(C1)  27.9208 V-
5.000 Hz . . 12.00kHz
880.0my
Freq(P1) 50. 00000 Hz Y(P1) 236.248mV
-80.00mY

Figure C-3: Condition C, calibration, 50 Hz

Channel 1 = input voltage
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOROGAWA € 2021710729 13:07:29 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto

(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 VMWF(_) 1.00 VAdvE (6] 1.00 VM"’QV% 1.00 wm@ﬁsg 1.00 w:n»@

(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8

S C AR . 500ms/dy

T 2800'0"' EENNNE NN NN

Lol Tty VLTI LPAT TP T TP TTld RmsEGI---2-7.9882-V-- cevee oo Max(C2) 194 -
4y 28.00 ¥ I I Min(C2) 18.2V I
5.000 iz - I I 12.00kHz
380. 0mV I I
| Froa(P1) 50.00000 Hz = Y(P1) 223.864mY
“so.oomy .
Figure C-4: Condition C, 50 Hz
Channel 1 = input voltage, channel 2 = output voltage
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Element Minneapolis

: Data sheet
@ element LDC103 Voltage Distortion Spectrum

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOROGANA @ 2021/10/29 12:27:24 Wormal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
275.00 YAIVE )(3715.00 VAiVE J(4) 1.00 wmuaﬁg 1.00 VAdvE (6] 1.00 wm@ﬁr% 1.00 wm@ésg 1.00 w:nv@
LOGICCL. R State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8

Main - 12 5M . - 500ms/div

L m e
T 2800'0"'3"""""""3 ..... !
Ve 0.00 ¥ I I I I
A 28.00 ¥ i i Rms(C1) 27.9139 ¥- i
5.000 Hz - : : : : : 12.00kHz
980.0mY | i i i i i i
Freq(P1) 60. 00000 Hz : Y(P1) 245.720mY
-80.00mY

Figure C-5: Condition D, calibration, 60 Hz

Channel 1 = input voltage
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOROGAWA €@ 2021710729 13:14:48 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto

(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 VMWF(_) 1.00 VAdvE (6] 1.00 VM"’QV% 1.00 wm@ﬁsg 1.00 w:n»@

(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8

RN ""T"’.”.‘?."‘."‘.. EEREEN .. 500ms/diy

T 2800'0"' EENNNE NN NN

Lol Tty VLTI LPAT TP T TP TTld RmsEGI---2-7.9281-V-- cevee oo Max(C2) 194 -
4y 28.00 ¥ I I Min(C2) 18.2V I
5.000 iz - I I 12.00kHz
380. 0mV
Frea(P1) 60, 00000 Hz : Y(P1) 245.655mY
“0.0m¥
Figure C-6: Condition D, 60 Hz
Channel 1 = input voltage, channel 2 = output voltage
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Element Minneapolis

@ element Data sheet

LDC103 Voltage Distortion Spectrum

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOHOGAWA @ 2021710729 12:24:36 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
275.00 YAIVE )(3715.00 VAiVE J(4) 1.00 wmugﬁ(_) 1.00 V/divE (61 1.00 VM"’QET% 1.00 wm@ésg 1.00 w:n»@
LOGICCL. R State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
T T T Main = 12 5 M T T 500m5/dw
iN
I n i = i £ i R = i = P i e e
yp 28000"'3"""""""3 ..... _
V2 0.00 v I I I I
4 28.00 ¥ I I Rms(C1)  27.9051 V- I
5.000 Hz - : : i : : : 1Z.00kHz
8go.omy ! I i i i i i
Freq(P1) 250 0000 Hz : Y(P1)  500.524mV
-80.00mY
Figure C-7: Condition E, calibration, 250 Hz
Channel 1 = input voltage
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Element EMP

Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOHOGAWA @ 2021710729 1322357 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 w-mﬁ(_) 1.00 VAdvE (6] 1.00 VM“’QET% 1.00 vm@ﬁsg 1.00 wmv@
(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8
ENNEEEEN NN NNNE NN NN NN NN NN NNARREN ""T"’.”.‘?."‘."‘....:... o 500ms/div
L L e T T P
L R L 4 L0 L L0 A MRS LA S R R S S S RS NS R R S -
yp 2800'0""""""""' .......
Lol Tty VLTI LPAT TP T TP TTld RmsEGI---Z-?.QSOT-V-- ceveeoo Max(C2) 196 Y-
A 28.00 Y T T Min(C2) 18.0 V¥ T T
5.000 Hz - : : i : : : 1Z.00kHz
880.0mY | I i i i i i
Freq(P1) 250 0000 Hz : Y(P1)  501.802mY
- |
-80.00mY

Figure C-8: Condition E, 250 Hz

Channel 1 = input voltage, channel 2 = output voltage

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm | 8/23/2021 | Rev.3.0 |

EAR-Controlled Data
Engineering Report No. 62293-4B

this document is subject to the controls and restrictions on the cover page
44 of 477



Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOHOGAWA €@ 2021710729 12:23:00 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
275.00 YAIVE )(3715.00 VAiVE J(4) 1.00 wmugﬁ(_) 1.00 V/divE (61 1.00 VM"’QV% 1.00 wm@ﬁsg 1.00 w:n»@
LOGICCL. R State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
T T T Main = 12 5 M T T 500m5/dw
iN
I n i = i £ i R = i = P i e e
yp 2800'0 S _
V2 0.00 v I I I I
4 28.00 ¥ I I Rms(C1)  27.9502 V- I
5.000 Hz T - : : i : : : 1Z.00kHz
880.0mv | | I i i i i i
Freq(P1) 1. 000000kHz : WP 1.00194 ¥
-80.00mY

Figure C-9: Condition F, calibration, 1 kHz

Channel 1 = input voltage
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@ clement

Element Minneapolis

Data sheet

LDC103 Voltage Distortion Spectrum

Company name

Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOKOGAWA @ 2021710729 13:31:4 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 wmugﬁ(_) 1.00 VAdvE (6] 1.00 wu.»-@ﬁrg 1.00 wm@ﬁsg 1.00 wuw@
(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8

Mam:125M

- 500ms/div

Freq(P1) 1000000kHz Y(P1) 261.983mV

R i SRR

v 28 00y

SN 000 RmsEGi- 21,9481 ¥ - -Max(C2) 19.8 -V -

4y 28.00 V Min(C2) 15.6 ¥ I
5.000 Hz . 12.00kHz
880.0mV

—80.00mY

Figure C-10: Condition F, 1 kHz

Channel 1 = input voltage, channel 2 = output voltage
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOROGAWA @ 2021710729 12:22:05 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
275.00 YAIVE )(3715.00 VAiVE J(4) 1.00 wmugﬁ(_) 1.00 V/divE (61 1.00 VM"’QV% 1.00 wm@ﬁsg 1.00 w:n»@
LOGICCL. R State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
T T T Main = 12 5 M T T 500m5/dw
iN
I n i = i £ i R = i = P i e e
yp 2800'0 S _
V2 0.00 v I I I I
4 28.00 ¥ I I Rms(C1) 27.9211 V- I
5.000 Hz - : : i : : : 1Z.00kHz
880.0mY | I i i i i i
Freq(P1) 1. TOOOOOkHz : Y(P1) 1.00045 ¥
-80.00mY

Figure C-11: Condition G, calibration, 1.7 kHz

Channel 1 = input voltage
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@ clement

Element Minneapolis

Data sheet
LDC103 Voltage Distortion Spectrum

Company name

Lind Electronic Design Co, Inc.

Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOKOGAWA €@ 2021710729 13:38:09 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 w-mﬁ(_) 1.00 VAdvE (6] 1.00 VM“’QET% 1.00 vm@ﬁsg 1.00 wmv@
(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8
| NN EN NN RN M?".':.Tz.ﬁ.".. [EEREEN 1 1500'“5/‘1"-"
L 1 S A A A
L R L 4 L0 L L0 A MRS LA S R R S S S RS NS R R S -
yp 2800'0"' .......
Lol Tty VLTI LPAT TP T TP TTld RmSEm. C2T922 N Max(C) 194 V-
AV 28.00 ¥ I Min(C2) 18.2 ¥ I
5.000 Hz 12.00kHz
880.0mY
T Freq(P1) 1. TDOOOOkHz Y(P1) '96.1675mY
-80.00mY

Figure C-12: Condition G, 1.7 kHz

Channel 1 = input voltage, channel 2 = output voltage
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOROGAWA @ 2021710729 12:19:48 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
275.00 YAIVE )(3715.00 VAiVE J(4) 1.00 wmugﬁ(_) 1.00 V/divE (61 1.00 VM"’QV% 1.00 wm@ﬁsg 1.00 w:n»@
LOGICCL. R State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
T T T Main = 12 5 M T T 500m5/dw
iN
I n i = i £ i R = i = P i e e
yp 28000"'3"""""""3 ..... _
V2 0.00 v I I I I
4 28.00 ¥ I I Rms(C1)  27.9106 V- I
5.000 Hz - : : i : : : 1Z.00kHz
880.0mY | I i i i i i
Freq(P1) 2. 000000kHz : WP 1.00371 ¥
-80.00mY

Figure C-13: Condition H, calibration, 2 kHz

Channel 1 = input voltage
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@ clement

Element Minneapolis

Data sheet
LDC103 Voltage Distortion Spectrum

Company name

Lind Electronic Design Co, Inc.

Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOKOGAWA €@ 2021710729 13:43:29 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 w-mﬁ(_) 1.00 VAdvE (6] 1.00 VM“’QET% 1.00 vm@ﬁsg 1.00 wmv@
(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8
| NN EN NN RN M?".':.Tz.ﬁ.".. [EEREEN 1 1500'“5/‘1"-"
L 1 S A A A
L R L 4 L0 L L0 A MRS LA S R R S S S RS NS R R S -
yp 2800'0"' .......
Lol Tty VLTI LPAT TP T TP TTld RmSEm. S 279396V Max(C2) 192 V-
AV 28.00 ¥ I Min(C2) 18.2 ¥ I
5.000 Hz . 12.00kHz
880.0mY
Freq(P1) 2. 000000kHz Y(P1) 73.9483mV
-80.00mY

Figure C-14: Condition H, 2 kHz

Channel 1 = input voltage, channel 2 = output voltage
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Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOHROGAWA € 2021710729 12:18:09 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
275.00 YAIVE )(3715.00 VAiVE J(4) 1.00 wmugﬁ(_) 1.00 V/divE (61 1.00 VM"’QV% 1.00 wm@ﬁsg 1.00 w:n»@
LOGICCL. R State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
T T T Main = 12 5 M T T 500m5/dw
iN
I n i = i £ i R = i = P i e e
yp 28000"'3"""""""3 ..... _
V2 0.00 v I I I I
4 28.00 ¥ I I Rms(C1) 27.9455 V- I
5.000 Hz - : : i : : : 1Z.00kHz
880.0mY | I i i i i i
Freq(P1) 5. 000100kHz : Y(P1) 1.00159 ¥
-80.00mY

Figure C-15: Condition |, calibration, 5 kHz

Channel 1 = input voltage

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm | 8/23/2021 | Rev.3.0 |

Element EMP EAR-Controlled Data
Engineering Report No. 62293-4B

this document is subject to the controls and restrictions on the cover page

51 of 477



Element EMP

Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOHOGAWA € 2021710729 1351:11 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 wmugﬁ(_) 1.00 VAdvE (6] 1.00 wm@ﬂ 1.00 wm@asg 1.00 wuw@
(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8
ENNEEEEN NN NNNE NN NN NN NN NN NNARREN ""T"’.”.‘?."‘."‘....:... o 500ms/div
L 1 S A A A
L R L 4 L0 L L0 A MRS LA S R R S S S RS NS R R S -
yp 2800'0""""""""' .......
Lol Tty VLTI LPAT TP T TP TTld RmsEGI---Z-?.QG?y?)-V-- ceveeoo Max(C2) 192 -
A 28.00 Y T T Min(C2) 18.2 ¥ T T
5.000 Hz - : : i : : : 1Z.00kHz
880.0mY | I i i i i i
Freq(P1) 5. 000 00kHz : Y(P1) 243.926mV
-80.00mY

Figure C-16: Condition I, 5 kHz

Channel 1 = input voltage, channel 2 = output voltage
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Element Minneapolis

@ element Data sheet

LDC103 Voltage Distortion Spectrum

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOHOGAWA @ 2021710729 12:11:37 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
275.00 YAIVE )(3715.00 VAiVE J(4) 1.00 wmugﬁ(_) 1.00 V/divE (61 1.00 VM"’QET% 1.00 wm@ésg 1.00 w:n»@
LOGICCL. R State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
T T T Main = 12 5 M T T 500m5/dw
iN
I n i = i £ i R = i = P i e e
yp 28000"'3"""""""3 ..... _
V2 0.00 v I I I I
4 28.00 ¥ I I Rms(C1) 27.9156 V- I
5.000 Hz - : : i : : : 1Z.00kHz
8go.omy ! I i i i i i
3
Freq(P1) 6. 500000kHz : Y(P1) 707.515mV
-80.00mY
Figure C-17: Condition J, calibration, 6.5 kHz
Channel 1 = input voltage
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Element EMP

Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOROGAWA @ 2021710729 1357:17 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 wmugﬁ(_) 1.00 VAdvE (6] 1.00 wm@ﬂ 1.00 wm@asg 1.00 wuw@
(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8
ENNEEEEN NN NNNE NN NN NN NN NN NNARREN ""T"’.”.‘?."‘."‘....:... o 500ms/div
L 1 S A A A
L R L 4 L0 L L0 A MRS LA S R R S S S RS NS R R S -
yp 2800'0""""""""' .......
Lol Tty VLTI LPAT TP T TP TTld RmsEGI---Z-?.Q??)ﬁ-V-- ceveeoo Max(C2) 192 -
A 28.00 Y T T Min(C2) 18.2 ¥ T T
5.000 Hz - : : i : : : 1Z.00kHz
880.0mY | I i i i i i
Freq(P1) 6. 500000kHz : Y(P1) 46.7863mV
| ¥
-80.00mY

Figure C-18: Condition J, 6.5 kHz

Channel 1 = input voltage, channel 2 = output voltage
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Element Minneapolis

@ element Data sheet

LDC103 Voltage Distortion Spectrum

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOROGAWA @ 2021710729 12:14:29 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
275.00 YAIVE )(3715.00 VAiVE J(4) 1.00 wmugﬁ(_) 1.00 V/divE (61 1.00 VM"’QET% 1.00 wm@ésg 1.00 w:n»@
LOGICCL. R State(L. CH1xCHZ (M2 CH3%xCH4 CH5x%CHB CH7xCH8
T T T Main = 12 5 M T T 500m5/dw
iN
I n i = i £ i R = i = P i e e
yp 28000"'3"""""""3 ..... _
V2 0.00 v I I I I
4 28.00 ¥ I I Rms(C1)  27.9300 V- I
5.000 Hz - : : i : : : 1Z.00kHz
8go.omy ! I i i i i i
Freq(P1) 10. 00000kHz : Y(P1) 503.639mV
-80.00mY
Figure C-19: Condition K, calibration, 10 kHz
Channel 1 = input voltage
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Element EMP

Element Minneapolis

element pata sheet
LDC103 Voltage Distortion Spectrum
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC103
DUT description DC/DC Converter Test date(s) 10/28/2021 to 10/28/2021 |Location |Groundplane G2
YOHOGAWA € 2021710729 14:03:12 Normal Edge CHI £ 165 ¥
Stopped ?2.5M5/s Auto
(1] 10.0 VAdive; (2600 WFaiuE ) 3 5.00 V/ivE  J(4) 1.00 wmugﬁ(_) 1.00 VAdvE (6] 1.00 wm@ﬂ 1.00 wm@asg 1.00 wuw@
(L) LOGIGELY TJ (L) State(l) CHIxCHZ (M2 CH3xCHE CH5xCHE CH7xCH8
ENNEEEEN NN NNNE NN NN NN NN NN NNARREN ""T"’.”.‘?."‘."‘....:... o 500ms/div
L 1 S A A A
L R L 4 L0 L L0 A MRS LA S R R S S S RS NS R R S -
'V1"28.'00'd"'""""""" .......
M2 0000 RmsEGI---Z-?.QSBT-V-- ceveeoo Max(C2) 192 -
i) 28 00 v T T Min(C2) 18.2 ¥ T T
5.000 Hz : : i : : : 1Z.00kHz
880.0mY | I i i i i i
Freq(P1) 10. 00000kHz : Y(P1)  4.6045mY
| A )F
-80.00mY ! I I I I T

Figure C-20: Condition K, 10 kHz

Channel 1 = input voltage, channel 2 = output voltage
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@ clement

Element Minneapolis

Data sheet

LDC104 Total Ripple

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH

|Reviewed by [Hz

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

Equipment under test information

Description

Part number

Serial number

DC/DC Converter

MIL 1950-5435

2135

Equipment list

X = within calibration dates, N/A = calibration not necessary

Element ID no. Equipment description Cal? Element ID no. Equipment description Cal?
350-176 Amplifier N/A 310-048 Waveform generator N/A
300-037 Oscilloscope X 230-130 Differential probe X
230-123 Differential probe X 230-124 Current probe X
230-131 Differential probe X 210-059 Multimeter X
380-549 DC power supply N/A 400-060 Stopwatch X
LDC104 Total Ripple Test results
Condition EUT mode Nominal voltage Frequency Interval Result Notes
Condition A N/A 28 Vdc N/A N/A N/A Figures F-1 through F-6, waveform verification
Condition A Powered 28 Vdc 1200 Hz 30 min Pass Figures F-7 through F-10
Condition B N/A 28 Vdc N/A N/A N/A Figures F-11 through F-16, waveform verification
Condition B Powered 28 Vdc 2400 Hz 30 min Pass Figures F-17 through F-20
LDC104 Total Ripple, Condition A calibration data
Frequency (Hz) Differential probe factor Ripple voltage (Vrms)
1200 1/100 828.046 mV
2400 1/100 163.609 mV
3600 1/100 277.745 mV
4800 1/100 83.204 mV
6000 1/100 131.06 mV
7200 1/100 41.681 mV
8400 1/100 70.509 mV
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@ clement

Element Minneapolis

Data sheet

LDC104 Total Ripple

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
LDC104 Total Ripple, Condition B calibration data
Frequency (Hz) Differential probe factor Ripple voltage (Vrms)
2400 1/100 818.631 mV
4800 1/100 160.53 mV
7200 1/100 265.169 mV
9600 1/100 81.425 mV
12000 1/100 132.65 mV
14400 1/100 40.779 mV
16800 1/100 61.213 mV
LDC104 Total Ripple, Condition A and B Test results
Condition A Condition B
Frequency (Hz) Ripple amplitude (Vrms) Frequency (Hz) Ripple amplitude (Vrms)
1200 542.0 mV 2400 412.7 mV
2400 83.2mV 4800 64.6 mV
3600 123.4 mvV 7200 131.2 mV
4800 33.2mVv 9600 23.5mVv
6000 62.3 mV 12000 58.2 mV
7200 18.1 mV 14400 21.4 mV
8400 323 mVv 16800 19.5 mV
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Element Minneapolis

Data sheet
@ element LDC104 Total Ripple

Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2

Photograph D-1: EUT identification
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Element Minneapolis

Data sheet
@ element LDC104 Total Ripple

Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by IHZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location IGroundeane G2

Photograph D-2: Calibration setup
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Element Minneapolis

Data sheet
@ element LDC104 Total Ripple
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by IHZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location IGroundeane G2

Photograph D-3: Test setup and cable layout
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Element Minneapolis

Data sheet
@ element LDC104 Total Ripple
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by IHZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location IGroundeane G2

Photograph D-4: Test setup
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Element Minneapolis

Data sheet
LDC104 Total Ripple

@ clement

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

Main :-12.5 M

& 2021/10/26 16:03:09 Normal Edge CH1 & -4.00 ¥
Stopped 2.bMS/s Auto
27 1.00 AAdivE (37100 VAIWE (4] 1.00 VAIWE (5] 1.00 VAdiv (6 1.00 V/AdivE 7)1.00 VAWE EB 1.00 VAdivE ;
LOGIC(L) N Statell. (M1 CH1xCHZ (M2 CH3xCH4 CH5%CHB CH7»CH8

-~ 500ms/ div|

000641z 75 00KHz
880. dfiv I
—-80..00mY I

Max(C1) 1.72 ¥ Min(C1) -1.64 ¥

F1 1.20000kHz
F2 2.40000kHz
Y1 828.046mY
Y2 163.609mY

Figure D-1: Condition A, 1200 kHz and 2400 kHz, waveform verification

Channel 1 = input voltage (AC coupled)

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |

1/14/2020

Rev.2.0 |

Element EMP
Engineering Report No. 62293-4B

EAR-Controlled Data

this document is subject to the controls and restrictions on the cover page

64 of 477



Element Minneapolis

Data sheet
LDC104 Total Ripple

@ clement

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

Main :-12.5 M

& 2021/10/26 16:04:07 Normal Edge CH1 & -4.00 ¥
Stopped 2.bMS/s Auto
27 1.00 AAdivE (37100 VAIWE (4] 1.00 VAIWE (5] 1.00 VAdiv (6 1.00 V/AdivE 7)1.00 VAWE EB 1.00 VAdivE ;
LOGIC(L) N Statell. (M1 CH1xCHZ (M2 CH3xCH4 CH5%CHB CH7»CH8

-~ 500ms/ div|

000641z 75 00KHz
880. dfiv I
—-80..00mY I

Max(C1) 1.72 ¥ Min(C1) -1.64 ¥

Figure D-2: Condition A, 3600 kHz, waveform verification

Channel 1 = input voltage (AC coupled)
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Element Minneapolis

Data sheet
LDC104 Total Ripple

@ clement

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

Main :-12.5 M

& 2021/10/26 16:0457 Normal Edge CH1 & -4.00 ¥
Stopped 2.bMS/s Auto
27 1.00 AAdivE (37100 VAIWE (4] 1.00 VAIWE (5] 1.00 VAdiv (6 1.00 V/AdivE 7)1.00 VAWE EB 1.00 VAdivE ;
LOGIC(L) N Statell. (M1 CH1xCHZ (M2 CH3xCH4 CH5%CHB CH7»CH8

-~ 500ms/ div|

000641z 75 00KHz
880. dfiv I
—-80..00mY I

Max(C1) 1.72 ¥ Min(C1) -1.64 ¥

Figure D-3: Condition A, 4800 kHz, waveform verification

Channel 1 = input voltage (AC coupled)
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Element Minneapolis

Data sheet
LDC104 Total Ripple

@ clement

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

Main :-12.5 M

& 2021/10/26 16:05:23 Normal Edge CH1 & -4.00 ¥
Stopped 2.bMS/s Auto
27 1.00 AAdivE (37100 VAIWE (4] 1.00 VAIWE (5] 1.00 VAdiv (6 1.00 V/AdivE 7)1.00 VAWE EB 1.00 VAdivE ;
LOGIC(L) N Statell. (M1 CH1xCHZ (M2 CH3xCH4 CH5%CHB CH7»CH8

-~ 500ms/ div|

000641z 75 00KHz
880. dfiv I
—-80..00mY I

Max(C1) 1.72 ¥ Min(C1) -1.64 ¥

Figure D-4: Condition A, 6000 kHz, waveform verification

Channel 1 = input voltage (AC coupled)
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Element Minneapolis

Data sheet
LDC104 Total Ripple

@ clement

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

Main :-12.5 M

& 2021/10/26 16:05:43 Normal Edge CH1 & -4.00 ¥
Stopped 2.bMS/s Auto
27 1.00 AAdivE (37100 VAIWE (4] 1.00 VAIWE (5] 1.00 VAdiv (6 1.00 V/AdivE 7)1.00 VAWE EB 1.00 VAdivE ;
LOGIC(L) N Statell. (M1 CH1xCHZ (M2 CH3xCH4 CH5%CHB CH7»CH8

-~ 500ms/ div|

0. 000,41z 25.00KTTz |
880.dmV 1

| ‘ L EEamEEEmEEEEES!
-80.00mY

Max(C1) 1.72 ¥ Min(C1) -1.64 ¥

Figure D-5: Condition A, 7200 kHz, waveform verification

Channel 1 = input voltage (AC coupled)
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Element Minneapolis

Data sheet
LDC104 Total Ripple

@ clement

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

Main :-12.5 M

& 2021/10/26 16:06:04 Normal Edge CH1 & -4.00 ¥
Stopped 2.bMS/s Auto
27 1.00 AAdivE (37100 VAIWE (4] 1.00 VAIWE (5] 1.00 VAdiv (6 1.00 V/AdivE 7)1.00 VAWE EB 1.00 VAdivE ;
LOGIC(L) N Statell. (M1 CH1xCHZ (M2 CH3xCH4 CH5%CHB CH7»CH8

-~ 500ms/ div|

000641z 75 00KHz
880. dfiv I
—-80..00mY I

Max(C1) 1.72 ¥ Min(C1) -1.64 ¥

Figure D-6: Condition A, 8400 kHz, waveform verification

Channel 1 = input voltage (AC coupled)
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@ clement

Element Minneapolis

Data sheet

LDC104 Total Ripple

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Znoml'25k T

Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
& 2021/10/27 09:30:10  Zoom : | ! ! Normal Fdge CHl £ 0.49 ¥
Stopped 335 2 .5MS/s Normal
m (375.00 V/lum  J(4) 1.00 VAIUE J(5] 1.00 VAINE )(6) 1.00 VAl 77 1.00 VA, 87 1.00 V0w
T LOGIC(L 8—(‘)—§ State(L (M1 CH1xCH2 (M2 CH3xCHA EHCH&(EHE HCHTXCHS

AN

Ams/ div

i HﬂXEm} Aty Min(C1) .".2.23 v -Rms(C2)  28.6692 V ——
= Rms(63)  18.3797 ¥ ]
0.000 Az ] 25. 00kHz
880.0mY I
F1 1.20000kHz TVl 542.043mY
FT 2.40000kHz V2 83.1724my _
T ||| I ............ m
-80.00mY : FFT Points
250K

Figure D-7: Condition A, 1200 kHz and 2400 kHz, test application

Channel 1 =

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |
Element EMP

input voltage (AC coupled), channel 2 =

input voltage (DC coupled), channel 3 = output voltage

1/14/2020 | Rev.2.0 |
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Element Minneapolis

Data sheet
@ element LDC104 Total Ripple
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
YOKOGAWA € 2021/10/27 09:29:37  Zoom : | T ; Normal Edge CH1 £ 0.49 ¥
Stopped 335 2 .5MS/s Normal
m (375.00 V/lum  J(4) 1.00 VAIUE J(5] 1.00 VAINE )(6) 1.00 VAl 771.00 VAT, 87 1.00 VAT
T LOGIC(L U—(‘)—g State(L (M1 CH1xCH2 (M2 CH3xCHA EHCH&(EHE HCHTXCHS
I A A Zooml:25k ... 1. T CAmsddiv

AN

Hﬂxgmg A1 v .. Min(G1) .—2.23 Voo Rms(C2) 28.6692 V "
= - Rms(63)  18.3797 ¥ - - ] -
0.000 iz ] ! ! ! T 25.00kHz
880.0mY I I T T T
F1 3.60000kH: TVl 123.397mY
_ 3.30000kH: V2 33.2272mY
|1‘|.| ........ m
-80.00mY I : i i I . FFT Points
250K

Figure D-8: Condition A, 3600 kHz and 4800 kHz, test application

Channel 1 = input voltage (AC coupled), channel 2 = input voltage (DC coupled), channel 3 = output voltage
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Element Minneapolis

Data sheet
@ element LDC104 Total Ripple
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
& 2021/10/27 09:29:00  Zoom : | ! ! Normal Fdge CHl £ 0.49 ¥
Stopped 335 2 .5MS/s Normal

(M2 CH3xCH4

m (375.00 Vv (A 1.00 VAWE (5] 1,00 VAGwE (67 1,00 V/Q
T LOGIC(L 8 Statell) % M1 CHIxCHZ

AN

Znoml'25k T

vE 77 1.00 YAlwE EB 1.00 VAGWE ;
CH5)([:HE [:HT)(CHS

Ams/ div

.. Hﬂxgmg A1 v .. Min(G1) 72.23 v -Rms(C2)  28.6692 V "
= Rms(63)  18.3797 ¥ - ]
0.000 Az ] ! 25. 00kHz
880.0mY I
©F1 6.00000kH: TVl 62.3424mY
_ FT 7.20000kHz V2 18117mY _
|' I | )f ! ............ Pﬁsh0:12.5k
-80.00mY : i FFT Points
250K

Figure D-9: Condition A, 6000 kHz and 7200 kHz, test application

Channel 1 = input voltage (AC coupled), channel 2 =

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |
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input voltage (DC coupled), channel 3 = output voltage
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@ clement

Element Minneapolis

Data sheet

LDC104 Total Ripple

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Znoml'25k T

Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
& 2021/10/27 09:28:09  Zoom : | ! ! Normal Fdge CHl £ 0.49 ¥
Stopped 335 2 .5MS/s Normal
m (375.00 V/lum  J(4) 1.00 VAIUE J(5] 1.00 VAINE )(6) 1.00 VAl 77 1.00 VA, 87 1.00 V0w
T LOGIC(L 8—(‘)—§ State(L (M1 CH1xCH2 (M2 CH3xCHA EHCH&(EHE HCHTXCHS

AN

Ams/ div

.. Hﬂxgmg Aty Min(C1) 72.23 v -Rms(C2)  28.6692 V "
= Rms(63)  18.3797 ¥ ]
0.000 Az ] 25. 00kHz
880.0mY I
©F1 8.40000kH: TVl 32.2507mY
_ FT 9.60000kHz V2 6.03780mY _
|||. N EEEEEEEEamES! m
-80.00mY ' : FFT Points
250K

Figure D-10: Condition A, 8400 kHz, test application

Channel 1 =

704 LDC102 LDC103 LDC104 data sheet QAT-EMI-059.dotm |
Element EMP

input voltage (AC coupled), channel 2 =

input voltage (DC coupled), channel 3 = output voltage

1/14/2020 | Rev.2.0 |
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Element Minneapolis

Main :-12.5 M

Data sheet
@ element LDC104 Total Ripple

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
YOKOGAWA @  2021/10/26 16:29:28 Normal Edge CH1 & -4.00 V
Stopped 2.bMS/s Auto

7] 1.00 AAE )(3) 1.00 VARUE (4] 1.00 VATUE (5] 1.00 VARvE (6] 1.00 VAl 771.00 VAT, 87 1.00 VAT

LOGIC(LY N State(L (M1 CH1xCH2 (M2 CH3xCHA EHCH&(EHE Hcmxcns

-~ 500ms/ div|

0.000 Az ( 75 00Kz
880.0mV : I I T I T T
e e |
-80.00mY 1
F1  2.40000kHz
F2 4.80000kHz
V1 818.631mY
Max(C1) 1.64 V¥ Min(C1) -1.63 ¥ Y2 160.530mY

Figure D-11: Condition B, 2400 kHz and 4800 kHz, waveform verification

Channel 1 = input voltage (AC coupled)
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Element Minneapolis

Main :-12.5 M

Data sheet
@ element LDC104 Total Ripple

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
YOKOGAWA @  2021/10/26 16:30:23 Normal Edge CH1 & -4.00 V
Stopped 2.bMS/s Auto

7] 1.00 AAE )(3) 1.00 VARUE (4] 1.00 VATUE (5] 1.00 VARvE (6] 1.00 VAl 771.00 VAT, 87 1.00 VAT

LOGIC(LY N State(L (M1 CH1xCH2 (M2 CH3xCHA EHCH&(EHE Hcmxcns

-~ 500ms/ div|

0.000 Az ( 75, 00kFz]
8go.omy T I I i ! T i
e e |
-80.00mY I
F1 2.40000kHz
F2 7.20000kHz
Y1 818.631mY
Max(C1) 1.64 ¥ Min(G1) -1.63 ¥ V2  265.169mVY
Figure D-12: Condition B, 7200 kHz, waveform verification
Channel 1 = input voltage (AC coupled)
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Element Minneapolis

Main :-12.5 M

Data sheet
@ element LDC104 Total Ripple

Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
YOKOGAWA @ 2021/10/26 16:30:47 Normal Edge CH1 & -4.00 V
Stopped 2.bMS/s Auto

7] 1.00 AAE )(3) 1.00 VARUE (4] 1.00 VATUE (5] 1.00 VARvE (6] 1.00 VAl 771.00 VAT, 87 1.00 VAT

LOGIC(LY N State(L (M1 CH1xCH2 (M2 CH3xCHA EHCH&(EHE Hcmxcns

-~ 500ms/ div|

0.000 Az ( 75, 00kFz]
8go.omy T I I i ! T i
SN B EEE ] |
-80.00mY I
F1 2.40000kHz
F2 9.60000kHz
Y1 818.631mY
Max(C1) 1.64 ¥ Min(G1) -1.63 ¥ V2  81.4256mY
Figure D-13: Condition B, 9600 kHz, waveform verification
Channel 1 = input voltage (AC coupled)
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@ clement

Element Minneapolis

Data sheet

LDC104 Total Ripple

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

231 orma ge -4.
2021/10/26 16:31:09 N 1 Edge CH1 & -4.00 ¥
Stopped 2.bMS/s Auto
vE (5] 1.00 VAdiv
(M1 CH1xCHZ

77 1.00 AATE (3 1.00 VATuE (4] 1.00 VAT
LOGIC(L) N State(l

Main :-12.5 M

60 1.00 VATIVE 77 1.00 YAlwE ES 1.00 VAGWE ;
(M2 CH3xCH4 CH5%CHG CH7»CH8

-~ 500ms/ div|

0.000 Hz 75 00KTTz |
880, OmY ; I
_______ dics |
—-80..00mY I
F1  2.40000kHz
F2 12.0000kHz
V1 813.631mY
Max(C1) 1.64 ¥ Min(C1) -1.63 ¥ Y2 132.6b0mY

Figure D-14: Condition B, 12000 kHz, waveform verification

Channel 1 = input voltage (AC coupled)
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@ clement

Element Minneapolis

Data sheet

LDC104 Total Ripple

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

& 2021/10/26 16:35:29

Stopped

Normal
?2.bMS/s huto

Edge CH1 & -4.00 V

vE (5] 1.00 VAdiv]

M1 CH1xCHZ

77 1.00 AATE (3 1.00 VATuE (4] 1.00 VAT
LOGIC(L) N State(l

Main :-12.5 M

60 1.00 VATIVE 77 1.00 YAlwE ES 1.00 VAGWE ;
(M2 CH3xCH4 CH5%CHG CH7»CH8

-~ 500ms/ div|

0.000 Hz 75 00KTTz |
880, OmY ; I
e e G
—-80..00mY I
F1  2.40000kHz
F2 14.4000kHz
V1 818.631mY
Max(C1) 1.64 ¥ Min(C1) -1.63 ¥ V2 40.7719fmY

Figure D-15: Condition B, 14400 kHz, waveform verification

Channel 1 = input voltage (AC coupled)
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@ clement

Element Minneapolis

Data sheet
LDC104 Total Ripple

Company name

Lind Electronic Design Co, Inc.

Performed by JTH

[Reviewed by |Hz

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Test date(s)

10/26/2021 to 10/27/2021

|Location

|Groundplane G2

Main :-12.5 M

& 2021/10/26 16:31:44 Normal Edge CH1 & -4.00 ¥
Stopped 2.bMS/s Auto
27 1.00 AAdivE (37100 VAIWE (4] 1.00 VAIWE (5] 1.00 VAdiv (6 1.00 V/AdivE 7)1.00 VAWE EB 1.00 VAdivE ;
LOGIC(L) N Statell. (M1 CH1xCHZ (M2 CH3xCH4 CH5%CHB CH7»CH8

-~ 500ms/ div|

Max(C1) 1.64 ¥

Figure D-16: Condition B, 16800 kHz, waveform verification

Min(C1) -1.63 ¥

Channel 1 = input voltage (AC coupled)
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61.2138my

l

0.000 Hz 75 00KTTz |
880, OmY ; I
—-80..00mY |
2 .40000kHz
F2 16.8000kHz
V1 818.631mY
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Element Minneapolis

Data sheet
@ element LDC104 Total Ripple
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
& 2021/10/27 094330 Zoom : | ! ! Normal Fdge CHl £ 0.49 ¥
Running Post trig. 2.bMS/s Normal
m (375.00 V/lum  J(4) 1.00 VAIUE J(5] 1.00 VAINE )(6) 1.00 VAl 771.00 VAT, 87 1.00 VAT
T LOGIC(L U—(‘)—g State(L (M1 CH1xCH2 (M2 CH3xCHA EHCH&(EHE HCHT)(CHS
I A A Zooml:z2ok .ol T CAmsddiv
Ly
=

Hﬂxgmg 0.92 .. Min(G1) .—1 .20 V. .. Rms(C2) 28.1760 V i
= Rms(63) 19.2151 ¥ - - -
0.000 iz ! 25. 00kHz
880.0mY I 1 I i
F1 2.40000kHz TVl 2. 716mY |
F2  4.80000kHz V2 64.5502mY _
T‘ ..... |.|..‘.m
-80.00mY I : i i I . FFT Points
250K

Figure D-17: Condition B, 2400 kHz and 4800 kHz, test application

Channel 1 = input voltage (AC coupled), channel 2 = input voltage (DC coupled), channel 3 = output voltage
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@ clement

Data sheet

LDC104 Total Ripple

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH |Reviewed by |HZ

Project number

62293

Specification

MIL-STD-704F, LDC104

DUT description

DC/DC Converter

Element Minneapolis

Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
’ 2021710727 09:4453  Zoom : | ! ! Normal Edge CH1 £ 0.49 ¥
Running Post trig. 2.bMS/s Normal
m (375.00 V/lum  J(4) 1.00 VAIUE J(5] 1.00 VAINE )(6) 1.00 VAl 77 1.00 VAl 87 1,00 V/dw
T LOGIC(L 8 State(l) ; M1 CHT:CHZ 42 CH3xCHE &ﬁ CHEXCHG %gﬁﬁ CHI)CHB %
I A A Zooml =265k 1 T CAmsddiv
ING
:E

HﬂXEm} 083y - Min(C1) ."1 .0.8 v -Rms(C2) 281458 V i
= - Rms(63)  19.2308 ¥ - -
0.000 iz ! 25. 00kHz
880.0mY I 1 I i
F1 7.20000kHz CY1131.180mY
 F2 9.60000kHz T V2 23.4934mY _
I| + ..... | . : ] m
-80.00mY : i FFT Points
250K

Figure D-18: Condition B, 7200 kHz and 9600 kHz, test application

Channel 1 = input voltage (AC coupled), channel 2 = input voltage (DC coupled), channel 3 = output voltage
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Element Minneapolis

Data sheet

LDC104 Total Ripple

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH

|Reviewed by [Hz
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
& 2021/10/27 09:46:03  Zoom : | ! ! Normal Fdge CHl £ 0.49 ¥
Running Post trig. 2.bMS/s Normal
m (375.00 V/lum  J(4) 1.00 VAIUE J(5] 1.00 VAINE )(6) 1.00 VAl 77 1.00 VA, 87 1.00 V0w
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0.000 Hz T 25.00kHz
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Figure D-19: Condition B, 12000 kHz and 14400 kHz, test application

Channel 1 = input voltage (AC coupled), channel 2 =
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Element Minneapolis

Data sheet
@ element LDC104 Total Ripple
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD-704F, LDC104
DUT description DC/DC Converter Test date(s) 10/26/2021 to 10/27/2021 |Location |Groundplane G2
YOKOGAWA € 2021/10/27 094755 Zoom : | T ; Normal Edge CH1 £ 0.49 ¥
Running Post trig. 2.bMS/s Normal
m (375.00 Valum  )(4J 1.00 VATWE (5] 1.00 VAGWE )(6] 1.00 VAhv, 77 1.00 VA, 87 1.00 V0w
T LOGIC(L 8—(‘)—§ State(L M7 CHIxCHZ (MZ CHaxCHA EHCH&(EHE Hcmxcns
I A A Zooml:z20k ..l T CAmsddiv
L m
= N e /
. .Haxgmg 0.84 v o MG - .1.3 Vo oo .. Rms(C2) 284247 V m—
I : Rms(£3) 19.2161 V : : :
0.000 Hz - : : 25. 00kHz
880.0my I I i T
F1 16.8000KH: "Y1 19.4568mY
F2' ' 2.40000kHz V2 386.851mY
| | ..... |.|X.w.m
~80.00mY ! : i I L . FFT Points
250k

Figure D-20: Condition B, 16800 kHz, test application

Channel 1 = input voltage (AC coupled), channel 2 = input voltage (DC coupled), channel 3 = output voltage
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® clement

Element Minneapolis

Data sheet

LDC105 Normal Operation, Voltage Transients and Overvoltage Transients

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH

|Reviewed by |HZ

Project number

62293

Specification

MIL-STD 704F, LDC105

DUT description

DC/DC Converter

Test date(s)

10/18/2021 to 10/21/2021

|Location |Groundplane G2

Equipment under test information

Description

Part number

Serial number

DC/DC Converter

MIL 1950-5435

2135

Equipment list

X = within calibration dates, N/A = calibration not necessary

Element ID no. Equipment description Cal? Element ID no. Equipment description Cal?
380-549 DC power supply N/A 210-059 Multimeter X
210-530 Multimeter X 350-176 Amplifier N/A
310-048 Arbitrary waveform generator N/A 300-034 Oscilloscope X
230-130 Differential probe X 230-124 Current probe X
230-123 Differential probe X

LDC105, Normal Operation, Voltage Transients and Overvoltage Transients Test results

Test condition |Nominal voltage Transient voltage Transient duration EUT mode Repetitions Result |Notes
AA 29 Vdc 50 Vdc 12.5 mSec N/A N/A N/A Figures E-1 through E-4, waveform verification
AA 29 Vdc 50 Vdc 12.5 mSec Powered 5 Pass Figures E-5 and E-6
BB 29 Vdc 50 vdc 12.5 mSec N/A N/A N/A Figures E-7 through E-10, waveform verification
BB 29 Vdc 50 Vdc 12.5 mSec Powered 5 Pass Figures E-11 and E-12
CcC 29 Vdc 40 Vdc 45 mSec N/A N/A N/A Figures13 through E-16, waveform verification
CcC 29 Vdc 40 Vdc 45 mSec Powered 5 Pass Figures E-17 and E-18
DD 29 Vdc 40 Vdc 45 mSec N/A N/A N/A Figures E-19 through E-22, waveform verification
DD 29 Vdc 40 Vdc 45 mSec Powered 5 Pass Figures E-23 and E-24
EE 29 Vdc 50 Vdc, 3 times 10 mSec, every 0.5 Sec N/A N/A N/A Figures E-25 through E-35, waveform verification
EE 29 Vdc 50 Vdc, 3 times 10 mSec, every 0.5 Sec Powered 5 Pass Figures E-36 and E-37
FF 22 Vdc 50 Vdc 12.5 mSec N/A N/A N/A Figures E-38 through E-41, waveform verification
FF 22 Vdc 50 Vdc 12.5 mSec Powered 5 Pass Figures E-42 and E-43
GG 22 Vdc 50 Vdc 12.5 mSec N/A N/A N/A Figures E-44 through E-47, waveform verification
GG 22 Vdc 50 Vdc 12.5 mSec Powered 5 Pass Figures E-48 and E-49
HH 22 Vdc 40 Vdc 45 mSec N/A N/A N/A Figures E-50 through E-53, waveform verification
HH 22 Vdc 40 Vdc 45 mSec Powered 5 Pass Figures E-54 and E-55
1l 22 Vdc 40 Vdc 45 mSec N/A N/A N/A Figures E-56 through E-59, waveform verification
1l 22 Vdc 40 Vdc 45 mSec Powered 5 Pass Figures E-60 and E-61
JJ 22 Vdc 50 Vdc, 3 times 10 mSec, every 0.5 Sec N/A N/A N/A Figures E-62 through E-72, waveform verification
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Element Minneapolis

@ element Data sheet _ _ _
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2
LDC105, Normal Operation, Voltage Transients and Overvoltage Transients Test results
Test condition |Nominal voltage Transient voltage Transient duration EUT mode Repetitions Result |Notes
JJ 22 Vvdc 50 Vdc, 3 times 10 mSec, every 0.5 Sec Powered 5 Pass Figures E-73 and E-74
KK 29 Vdc 18 vdc 15 mSec N/A N/A N/A Figures E-75 through E-78, waveform verification
KK 29 Vdc 18 vdc 15 mSec Powered 5 Pass Figures E-79 and E-80
LL 29 Vdc 18 vdc 15 mSec N/A N/A N/A Figures E-81 through E-84, waveform verification
LL 29 Vdc 18 vdc 15 mSec Powered 5 Pass Figures E-85 and E-86
MM 29 Vdc 18 Vdc, 3 times 10 mSec, every 0.5 Sec N/A N/A N/A Figures E-87 through E-97, waveform verification
MM 29 Vdc 18 Vdc, 3 times 10 mSec, every 0.5 Sec Powered 5 Pass Figures E-98 and E-99
NN 22 Vdc 18 vdc 15 mSec N/A N/A N/A Figures E-100 through E-103, waveform verification
NN 22 Vdc 18 vdc 15 mSec Powered 5 Pass Figures E-104 and E-105
00 22 Vvdc 18 Vdc 15 mSec N/A N/A N/A Figures E-106 through E-109, waveform verification
(0]0] 22 Vdc 18 Vdc 15 mSec Powered 5 Pass Figures E-110 and E-111
PP 22 Vdc 18 Vdc, 3 times 10 mSec, every 0.5 Sec N/A N/A N/A Figures E-112 through E-122, waveform verification
PP 22 Vdc 18 Vdc, 3 times 10 mSec, every 0.5 Sec Powered 5 Pass Figures E-123 and E-124
QQ 29 Vdc 18 Vdc / 50 Vdc 10 mSec/ 12.5 mSec N/A N/A N/A Figures E-125 through E-129, waveform verification
QQ 29 Vdc 18 Vdc / 50 Vdc 10 mSec/ 12.5 mSec Powered 5 Pass Figures E-130 and E-131
RR 22 Vdc 18 Vdc / 50 Vdc 10 mSec/ 12.5 mSec N/A N/A N/A Figures E-132 through E-136, waveform verification
RR 22 Vdc 18 Vdc / 50 Vdc 10 mSec/ 12.5 mSec Powered 5 Pass Figures E-137 and E-138
Repetitive Transient|28.5 Vdc 18 Vdc / 45 Vdc N/A N/A N/A N/A Figures E-139 through E-141, waveform verification
Repetitive Transient|28.5 Vdc 18 Vdc / 45 Vdc 30 min Powered 5 Pass Figures E-142 and E-143
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Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2

15 Amp Mux. Owtput 18 V=" 50 A R

T8A 32V Mini fuse o equivalent Assembled in USA

Photograph E-1: EUT identification

704 LDC105 data sheet QAT-EMI-060.dotm | 1/14/2020 | Rev.2.0 |

Element EMP EAR-Controlled Data this document is subject to the controls and E-restrictions on the cover page
Engineering Report No. 62293-4B 87 of 477



Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by IHZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location IGroundeane G2

—]

Photograph E-2: Test setup, waveform verification
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Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by IHZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location IGroundeane G2

Photograph E-3: Test setup, waveform verification
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Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2

Photograph E-4: Test setup
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Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2

Photograph E-5: Test setup
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Element Minneapolis

Data sheet

LDC105 Normal Operation, Voltage Transients and Overvoltage Transients

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number

62293

Specification

MIL-STD 704F, LDC105

DUT description

DC/DC Converter

Test date(s)

10/18/2021 to 10/21/2021

|Location

|Groundplane G2

YOKOGAWA  2021/10/18 12:13:14

Rurmning Waiting foe trig.

4%
MNoemal J

&

CHT M|
0C Full

200 V/div
10:1

Man 135«

2 dliv]
V1
000V
W7
2000V
s
2100V

kdge
(1)1
a0V
DC1%k A

Figure E-1: LDC105, Condition AA, waveform verification, steady state voltage

Red trace = input voltage
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Data sheet

LDC105 Normal Operation, Voltage Transients and Overvoltage Transients

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH I Reviewed by | HZ

Project number 62293

Specification

MIL-STD 704F, LDC105

DUT description

DC/DC Converter

Test date(s)

10/18/2021 to 10/21/2021

|Location

|Groundplane G2

YOROGAWA, 2021/10/18 12:18:38
Stopped g 4

Noemal o2

Man 135«

6.2is | [ 30000 |

2 dliv]

0.181000ms
AT

0.516000ms
v

5000V

2
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kdae
£
00V

Figure E-2: LDC105, Condition AA, waveform verification, rise time and transient level voltage

Red trace = input voltage
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Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2
YOKOGAWA  2021/10/18 12:19:58 Noermal @ H-Posilicn
Stopped N 4 6.25M5S/'s | E.oodiv
E : A Man 135« ; 2 /v
i i T1
! ! 0.184000ms
] 1
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—_ —
000V
V2

if
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10.0 V/div 00V

10:1 DC15%k A

Figure E-3: LDC105, Condition AA, waveform verification, transient level duration

Red trace = input voltage
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Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2
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Figure E-4: LDC105, Condition AA, waveform verification, fall time and transient level voltage

Red trace = input voltage
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Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2
YOKOGAWA  2021/10/21 11:03:20 MNoermal PH2
Rurming Waiting foe trig. 2.5M5/7%
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Figure E-5: LDC105, Condition AA, test application with cursor amplitude measurement

Red trace = input voltage
Green trace = output voltage
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Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2
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Figure E-6: LDC105, Condition AA, test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Data sheet

LDC105 Normal Operation, Voltage Transients and Overvoltage Transients

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH | Reviewed by | HZ

Project number

62293

Specification

MIL-STD 704F, LDC105

DUT description

DC/DC Converter

Test date(s)

10/18/2021 to 10/21/2021

|Location

|Groundplane G2

YOKOGAWA  2021/10/18 12:35:46

MNoemal PH2

1.25M5/s 0.1
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Figure E-7: LDC105, Condition BB, waveform verification, steady state voltage

Red trace = input voltage
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LDC105 Normal Operation, Voltage Transients and Overvoltage Transients

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH I Reviewed by | HZ

Project number

62293

Specification

MIL-STD 704F, LDC105

DUT description

DC/DC Converter

Test date(s)

10/18/2021 to 10/21/2021

|Location

|Groundplane G2
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Figure E-8: LDC105, Condition BB,

Red trace = input voltage
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element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH |Reviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2
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Figure E-9: LDC105, Condition BB, waveform verification, transient level duration

Red trace = input voltage
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Figure E-10: LDC105, Condition BB, waveform verification, fall time and transient level voltage

Red trace = input voltage

704 LDC105 data sheet QAT-EMI-060.dotm | 1/14/2020

Rev. 2.0

Element EMP

Engineering Report No. 62293-4B

EAR-Controlled Data

this document is subject to the controls and E-restrictions on the cover page

101 of 477



@ clement

Element Minneapolis

Data sheet

LDC105 Normal Operation, Voltage Transients and Overvoltage Transients

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH I Reviewed by | HZ

Project number

62293

Specification

MIL-STD 704F, LDC105

DUT description

DC/DC Converter

Test date(s)

10/18/2021 to 10/21/2021

|Location

|Groundplane G2

YOKOGAWA  2021/10/21 11:06:48

Rurmning

H

Noemal PH2
625K5/s [ -0.13div

Man 125«

© 20mes/div

CH1 N |

CHZINPOT

kdae
(Ci11 )
6.0V
DC15%k A

Figure E-11: LDC105, Condition BB, test application with cursor amplitude measurement

Red trace = inp

ut voltage

Green trace = output voltage
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Figure E-12: LDC105, Condition BB, test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-13: LDC105, Condition CC, waveform verification, steady state voltage

Red trace = input voltage
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Figure E-14: LDC105, Condition CC, waveform verification, rise time and transient level voltage

Red trace = input voltage
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Figure E-15: LDC105, Condition CC, waveform verification, transient level duration

Red trace = input voltage
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Figure E-16: LDC105, Condition CC, waveform verification, fall time and steady state voltage

Red trace = input voltage
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Figure E-17: LDC105, Condition CC, test application with cursor amplitude measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-18: LDC105, Condition CC, test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-19: LDC105, Condition DD, waveform verification, steady state voltage

Red trace = input voltage
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Figure E-20: LDC105, Condition DD, waveform verification, rise time and transient level voltage

Red trace = input voltage
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Figure E-21: LDC105, Condition DD, waveform verification, transient level duration

Red trace = input voltage
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Figure E-22: LDC105, Condition DD, waveform verification, fall time and steady state voltage

Red trace = input voltage
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Figure E-23: LDC105, Condition DD, test application with cursor amplitude measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-24: LDC105, Condition DD, , test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-25: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, steady state voltage and rise time to first transient

Red trace = input voltage
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Figure E-26: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, first transient duration

Red trace = input voltage
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Figure E-27: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, first transient fall time

Red trace = input voltage
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Figure E-28: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, delay time from first transient to second transient

Red trace = input voltage
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Figure E-29: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, second transient rise time

Red trace = input voltage

704 LDC105 data sheet QAT-EMI-060.dotm | 1/14/2020 | Rev.2.0 |

Element EMP

Engineering Report No. 62293-4B

EAR-Controlled Data

this document is subject to the controls and E-restrictions on the cover page

120 of 477



Element Minneapolis

element Data sheet
LDC105 Normal Operation, Voltage Transients and Overvoltage Transients
Company name Lind Electronic Design Co, Inc. Performed by JTH IReviewed by |HZ
Project number 62293 Specification MIL-STD 704F, LDC105
DUT description DC/DC Converter Test date(s) 10/18/2021 to 10/21/2021 |Location |Groundplane G2
YOKOGAMA  2021/10/20 11:49:17 Moermal " Xy
Stopped q 11 62.5k5:'s [ -1 442Bdiv |
: } ? Man 135« ! 2000/ div]
............. } s ssasih acps s Bme pmpa ety o) 4e sl b area s s see ol [T
] 511.5600ms

521 .5600ms
AT

10.0000ms

H 3 T
: 2TOMR 1135k -
ST SR B B TSR i
1 ]
H - s - -
R S 7~ - " Mo~ g e T |
i il
Rl I|l
E il
» :l‘l E ' i
J@-WN«-’&S%-”G .................................................... -_.!_»:-u oah -
o i
1 ]
i i
e e
i i
' : ;
3 1 ]
i . 4 i . .
CHL ML | kdge
OC Full 311 £
10.0 Vidiv 337V
10:1 DC1%k

Figure E-30: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, second transient duration

Red trace = input voltage
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Figure E-31: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, second transient fall time

Red trace = input voltage
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Figure E-32: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, delay time from second transient to third transient

Red trace = input voltage
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Figure E-33: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, third transient rise time

Red trace = input voltage
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Figure E-34: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, third transient duration

Red trace = input voltage
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Figure E-35: LDC105, Condition EE, 3 times every 0.5 sec, waveform verification, third transient fall time

Red trace = input voltage
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Figure E-36: LDC105, Condition EE, 3 times every 0.5 sec, test application with cursor amplitude measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-37: LDC105, Condition EE, 3 times every 0.5 sec, test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-38: LDC105, Condition FF, waveform verification, steady state and transient verification

Red trace = inp

ut voltage
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Figure E-39: LDC105, Condition FF, waveform verification, transient rise time
Red trace = input voltage
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Figure E-40: LDC105, Condition FF, waveform verification, transient duration

Red trace = input voltage

704 LDC105 data sheet QAT-EMI-060.dotm | 1/14/2020 | Rev.2.0 |

Element EMP EAR-Controlled Data
Engineering Report No. 62293-4B

this document is subject to the controls and E-restrictions on the cover page

131 of 477



@ clement

Element Minneapolis

Data

sheet

LDC105 Normal Operation, Voltage Transients and Overvoltage Transients

Company name

Lind Electronic Design Co, Inc.

Performed by

JTH

IReviewed by |HZ

Project number

62293

Specifi

cation

MIL-STD 704F, LDC105

DUT description

DC/DC Converter

Test date(s)

10/18/2021 to 10/21/2021

|Location

|Groundplane G2

YOKOGAWA  2021/10/18 14:34:49

Slopped

N

16

MNoemal
1.25M5/'s

1L

I : H Man 135«
l| : :

¢ 10ms/div]

T1

11271000ms

12
13.21000ms
AT

CHT IRy
OC Full
10.0 ¥/div
10:1

kdge
GIS £
355V
DC1%k A

Figure E-41: LDC105, Condition FF, waveform verification, transient fall time

Red trace = input voltage
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Figure E-42;: LDC105, Condition FF, test application with cursor amplitude measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-43: LDC105, Condition FF, test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-44: LDC105, Condition GG, waveform verification, steady state and transient verification

Red trace = input voltage
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Figure E-45: LDC105, Condition GG, waveform verification, transient rise time

Red trace = input voltage
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Figure E-46: LDC105, Condition GG, waveform verification, transient duration

Red trace = input voltage
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Figure E-47: LDC105, Condition GG, waveform verification, transient fall time

Red trace = input voltage
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Figure E-48: LDC105, Condition GG, test application with cursor amplitude measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-49: LDC105, Condition GG, test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-50: LDC105, Condition HH, waveform verification, steady state and transient verification

Red trace = input voltage
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Figure E-51: LDC105, Condition HH, waveform verification, transient rise time

Red trace = input voltage
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Figure E-52: LDC105, Condition HH, waveform verification, transient duration

Red trace = input voltage
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Figure E-53: LDC105, Condition HH, waveform verification, transient fall time

Red trace = input voltage
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Figure E-54: LDC105, Condition HH, test application with cursor amplitude measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-55: LDC105, Condition HH, test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-57: LDC105, Condition Il, waveform verification, transient rise time

Red trace = input voltage
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Figure E-58: LDC105, Condition I, waveform verification, transient duration

Red trace = input voltage
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Figure E-59: LDC105, Condition I, waveform verification, transient fall time

Red trace = input voltage
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Figure E-60: LDC105, Condition Il, test application with cursor amplitude measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-61: LDC105, Condition Il, test application with minimum and maximum measurement

Red trace = input voltage
Green trace = output voltage
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Figure E-62: LDC105, Condition JJ, 3 times every 0.5 sec, waveform verification, steady state voltage and first transient rise time

Red trace = input voltage
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Figure E-63: LDC105, Condition JJ, 3 times every 0.5 sec, waveform verification, first transient duration

Red trace = input voltage
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Figure E-64: LDC105, Condition JJ, 3 times every 0.5 sec, waveform verification, first transient fall time

Red trace = input voltage
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Figure E-65: LDC105, Condition JJ, 3 times every 0.5 sec, waveform verification, first transient to second transient delay time

Red trace = input voltage
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Figure E-66: LDC105, Condition JJ, 3 times every 0.5 sec, waveform verification, second transient rise time

Red trace = input voltage
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