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NEPP — Mission Statement

Provide NASA's leadership for developing
and maintaining guidance for the screening,
gualification, test, and reliable use of EEE
parts by NASA, in collaboration with other
L government agencies and industry.

NASA Electronic Parts Assurance Group
(NEPAG) is a core portion of NEPP

P. Majewicz at the 2021 Microelectronics Reliability & Qualification Workshop (MRQW), 11Feb21.



NEPP Charter

EEE Parts
Infrastructure
*NEPAG telecons and
gov’'t working groups
*SME capabilities
*Communication and

outreach within NASA

and to the greater

aerospace community

Agency Leadership

*NASA policies and
procedures

*Agency guidelines, body of
knowledge documents, and
best practices

*Coordination of
Government and industry
standards

*Audit coordination with DLA
and other agencies

*Partnering within NASA and
other agencies, industry,
academia, and International
partners

Independent Support
for Agency Priorities
Commercial Crew
-Small mission reliability
-Coordination with EEE
Parts Management,
EPP/SAPP, Mission
Directorates, NESC
-Collaborate with
DoD/DoE on space
radiation test
infrastructure

Technology Evaluation

*Advanced / new EEE parts
/ technologies
* Ex. advanced CMOS,

GaN, SiC

*Working groups (NASA |,
government, aerospace)

=Screening / qualification /
test/ usage guidelines

*Partnering: NASA,
government agencies,
industry, university,
international

Mission
Assurance

nNEr”
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Trusted and Rad-Hard
(RH) Electronics

*Collaboration with NASA
and other agency supply
chain and trust/
counterfeit electronics
organizations

=Support DoD efforts on
trust / assurance (w/
NASA STMD and EPP /
SAPP)

=Support DoD SRHEC

EEE Parts Problem

Investigations
*Agency / industry-wide
problems

*GIDEP and NASA Alert
development

To be presented virtually by P. Majewicz at the 2021 Microelectronics Reliability & Qualification Workshop (MRQW), 11Feb21



Standards & Policy and Guideline NED

Development

F—y— -

Updating NPR-8705.4, Risk Classification for NASA Payloads
» Appendix D — Recommended SMA-Related Program Requirements for NASA Class A-D Payloads

« Contains a mapping for EEE Parts that recommends parts with respect to payload class (A-D),
mission criticality (critical/noncritical) to part assurance level (screening and lot qualification testing)

Participated in the Development of a NASA Engineering and Safety Center

(NESC) Technical Assessment Report

» Title: Recommendations on Use of Commercial-Off-The-Shelf (COTS) Electrical,
Electronic, and Electromechanical (EEE) Parts for NASA Missions

e Auvailable for public download at NASA Technical Reports Server
https://ntrs.nasa.gov/

To be presented virtually by P. Majewicz at the 2021 Microelectronics Reliability & Qualification Workshop (MRQW), 11Feb21..
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Standards & Policy and Guideline &=

Development

Development of the NASA EEEE Parts Selection, Testing and Derating
Standard (NASA-STD-8739.11)

 Original (based on EEE-INST-002) : * Update:
* GSFC document (used by other Centers) * 4 Screening and Lot Acceptance Testing Levels
« 3 Screening and Qualification Levels * Planis 27 Device Specific Sections

* 18 Device Specific Sections * Status: In Approval Process

* Last update 2003 s Capacitor * Magnetics «  Relays
* Connectors *  Microcircuit Hybrid e Resistors
e Crystal *  Microcircuit Monolithic «  semiconductor Devices
* Crystal Oscillator ¢ Microcircuit PEM _ Discrete
* Detector *  Microcircuit RF / * Semiconductor Devices
/ * Fiber Optics Microwave Devices - PES
b @ e Filter * Microcircuit Hybrid PEM . gwitch
*  Fuse * Motors e Thermister RTD
* Heaters *  Optoelctronics e Wire and Cable

e Laser Devices *  Printed Circuit Boards
Red: New sections

To be presented virtually by P. Majewicz at the 2021 Microelectronics Reliability & Qualification Workshop (MRQW), 11Feb21.
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" NASA Electronic Parts Government Working Group (GWG)
Assurance Group (NEPAG)

e Purpose — To discuss in detail, topics from NEPAG
that require additional in-depth technical solutions

> i -Qof;ﬂgtﬁs‘i;@%;v:e,o .. * Objective — To establish a single government position
V' /vey” OneSpace Jfa% X . .
Pl community, QGO applicable to both terrestrial and space programs

. 0(4

« Attendees — 7 Government User Agencies and DLA

O\, J 2000 ;‘f : e?’ Air Force — SMC/The Aerospace Corporation; Air Force —
“,»"e;?‘;;'?fc Parts Pt o 4 Wright-Patterson;, Army; MDA; NASA Centers; Navy — NSWC
Crane Division; NRO/The Aerospace Corporation; DLA

N7
.

L

\
N l"s,,;%g sost Z
u t VNsn . 4301910 ’ _z
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............................... o @
Body of Knowledge Document for

Gallium Nitride Power Electronics

NASA Electronic Parts and Packaging (NEPP) Program
Office of Safety and Mission Assurance

— &

EEE Parts Bulletin
- PEMS
- ESD

MILSPEC System Support

- Class Y expansion

‘ - PEMS

- 8 DLA Audits supported

To be presented virtually by P. Majewicz at the 2021 Microelectronics Reliability & Qualification Workshop (MRQW), 11Feb21
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NSWC Crane Division Industrial
Base Assessment (IBA) of Key
EEE Parts Suppliers
-Semiconductors
- Passives

ESUeL o Al
3 N v

NASA Electronic Parts and Packaging Program

New Specification for
Established Reliability Surface
Mount Foil Resistors (MIL-PRF-

Numerous occasions of SME

32663)

support for manufacturers’ “Alt
Methods” requests to DLA

Published: Breakdown and Self-
healing in Tantalum Capacitors

Ultrascale and Ultrascale+

FPGA Radiation Effects Testing

Status of all US Medical Proton Therapy

Facilities used for parts testing

11
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2020 NEPP Electronic Technology Workshop

MILSPECSs — Incorporation of Plastics (4)

Processors, FPGAs & Memories (6)

Photonics (2) || Collaborations/Working Groups (4) || GaN & Sic (3)

Advanced Packaging (2.5/3D, etc.) (6)

Passives: Capacitors and Resistors (5)

Training / Tutorials (2)

Small Sats & COTS Utilization (7)

Model Based Mission Assurance (MBMA)

All NETW presentations for 2020 and past years are at https://nepp.nasa.gov/

To be presented virtually by P. Majewicz at the 2021 Microelectronics Reliability & Qualification Workshop (MRQW), 11Feb21
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12" Annual NEPP
Electronics Technology
Workshop (ETW)

Radiation Testing & Analysis
Image Credit: NASA

Emerging Assurance Methods
Image Credit: Vanderbilt University

Scheduled dates:
June 14-17, 2021

https://nepp.nasa.gov/

Advanced Microelectronics Packaging
Image Credit: NASA

Image Credit: NASA

To be presented virtually by P. Majewicz at the 2021 Microelectronics Reliability & Qualification Workshop (MRQW), 11Feb21. 13
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NEPP Website: nepp.nasa.gov

« Significant change in ability to search posted documents

 Over 2,200 documents
» Fields (include): e

I 1 NASA Electronic Parts and Packaging Program ulnm‘l'! el FP
. Itl e lectronic Parts x4 Packaging Program
Packaging Radiation Tin Whiskers

Author(s)

2021 NEPP Electronics Technology Workshop
Aﬁl I I a‘tl O n NASA/GSFC, Greenbett, M
June 14 - 17, 2021
e Date

Page[1]of 111 o M [20 v

& nepp.nasa.gov/nepp3.cim

View 1 - 20

Title Author(s) Affiliation(s) Dateg. Subject Task

-
I I I I Knowledge for Gallium Nitride | Kristen Boomer, Leif Scheick, Ahmad . ) Wide Bandgap Reliability and Application
e tronics Hamm oud L B / 2020 BOK Paper Guidelines

o
EEE Parts Bulletin 2020-10, Volume 12,

Issue 1, October 20, 2020, Non-Hermetic

e Bt Eneapeulaved Mitrotireqne - Shri Agarwal L 10/20/2020 2020 EEE Parts Bulletin EEE Parts Bulletin
Part 2

ment of TID Hardness Assurance
i pitalize on Statistical |Ray Ladbury, Thomas Carstens NASA GSFC 10/19/2020 2020 RADECS Presentation Publication not affiliated with a NEPP task
vironment Models

Develc
Methodologies A GSF
Radiation Models
4 Data, What Is It Good For? Raymond Ladbury NEPP GSFC 10/6/2020 2020 SEE MAPLD Presentation Publication not affiliated with a NEPP task.

Protons, Protans Everywhere - But Where |Kenneth A LaBel, Thomas Turflinger,  |SSAI, The Acrospace Corporation, NASA |1 /a o020 ) APLD Pre .

5 |Protons, Protons Everys e & Pl ch S 10/6/2020 2020 SEE MAPLD Presentation Radiation Coordination
EEE Parts Eu\l‘etm 2020-09, September -

4 27,2020, Vol 11, Issue 2, Comparison o

5 s for b ey ey ™ ©F shi Agarwal oL /272020 2020 £6€ parts gulletin EEE Parts sulletin
(HBM) Electrostatic Discharge (ESD)
Domestic Proton Facility Access and Ker A 1 Thomas Tt T e Corpor A

7 on on Sweamlining of Single  Kerneth & LaBel, Thomas Turflinger.  |S541, pace Corporation, NASA | g,116739 2020 JEDEC Presentation Radiaton Coordination
Event Effects (SEE) Testing and Reporting - . -

5 |NASA Electronic Parts & Packaging (NEPF) | perer Majewicz, Jonathan Pellish NASA GSFC 9/15/2020 2020 JEDEC Presentation Radiation Coordination

Program

14
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Integrated Photonics for Next
Generation Optical
Communication Links

nNEr”
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Ultrascale and Ultrascale+
FPGA Radiation Effects Testing

Evaluation of multi-anode
polymer and MnQO2 capacitors

Radiation Effects Testing
- Scaled CMOS
- NVM (3D NAND Flash)

Commercial Surface Mount
Ceramic Feedthrough Capacitors
for Space Applications

- PEMS

MILSPEC System Support

- Developing “Remote Auditing” Process with DLA

16
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Landing date: Feb. 18, 2021

Entry, Descent & Landing Process: Seven Minutes of Terror

https://www.jpl.nasa.gov/video/details.php?id=1090

Photo credit: NASA/Bill Ingalls Credits: NASA/JPL-Caltech

- \ To be presented virtually b 18
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Artemis Program

Gateway Human Landing System

) ) Credit: NASA, Artist’s concept
Credit: NASA, Artist’s concept
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Abbreviation Definition Abbreviation Definition
AF AirForce NASA National Aeronautics and Space Administration
BGA Ball Grid Array NEPAG NASA Electronic Parts Assurance Group
BN Bayesian Network NEPP NASA Electronic Parts and Packaging (Program)
BoK Bodyof Knowledge NESC NASA Engineering and Safety Center
CMOS Complementary M etal Oxide Semiconductor NODIS NASA Online Directives Information System
COTS Commercial Off the Shelf NPR NASA Procedural Requirement
CPU Central Processing Unit NRO National Reconnaissance Office
DDR Double Data Rate NSREC Nuclear and Space Radiation Effects Conference
DLA Defense Logistics Agency OCE Office of the Chief Engineer
DMEA Defense Microelectronics Activity OGA Other Government Agency
DoD Department of Defense PIC Photonic Integrated Circuit
DoE Department of Energy POC Point of Contact
EEE Electrical, Electronic, and Electromechanical PoF Physics of Failure
ETW Electronics Technology Workshop RF Radio Frequency
FPGA Field Programmable Gate Array RH Radiation Hardened
GaN Gallium Nitride RHA Radiation Hardness Assurance
GIDEP Government Industry Data Exchange Program SAPP Space Asset Protection Program
GPU Graphics Processing Unit SDRAM Synchronous Dynamic Random Access Memory
GRC Glenn Research Center SEE Single-Event Effects
GSFC Goddard Space Flight Center SiC Silicon Carbide
GSN Goal Structuring Notation SMA Safety and Mission Assurance
HQ Headquarters SMC Space and Missile Systems Center
IC Integrated Circuit SOA Safe Operating Area
IEEE Institute of Electrical and Electronics Engineers SoC System on a Chip
JPL Jet Propulsion Laboratory SRAM Static Random Access Memory
Jsc Johnson Space Center SSAI Science Systems and Applications, Inc.
LaRC Langley Research Center STMD Space Technology Mission Directorate
LGA Land Grid Array STT Spin Transfer Torque
MAPLD Military and Aerospace Programmable Logic Devices SysML Sy sl LR
(\Wanrkshon)
MBMA Model-Based Mission Assurance TID Total lonizing Dose
MRAM M agnetic Random Access Memory TSV Thru-Silicon Via
MSFC Marshall Space Flight Center

To be presented virtually b
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