
NASA-STD-8739.11 Tutorial

Overview

Prepared by Pete Majewicz, NEPP PM
NASA Goddard Space Flight Center

August 11, 2025

2025 NEPP Electronics Technology Workshop Tutorial



Acronyms [modify as needed]
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AEC Automotive Electronics Council

COTS Commercial-Off-The-Shelf

Cpk Process Capability Index

DLA Defense Logistics Agency

DoD Department of Defense

DPPM Defective Parts Per Million

EEEE Electrical, Electronic, Electromechanical, Electro-Optical

EOL End-Of-Line

ETW Electronics Technology Workshop

FIT Failure-In-Time

FMEA Failure Mode and Effects Analysis

GSFC Goddard Space Flight Center

IL In-Line

ILPM Industry Leading Parts Manufacturer

JEDEC Joint Electron Device Engineering Council

MEAL Mission Environment, Application, and Lifetime

MIL-SPEC Military Specification

NASA National Aeronautics and Space Administration

NEPP NASA Electronic Parts & Packaging (Program)

NESC NASA Engineering & Safety Center

NSC NASA Safety Center

PPAP Production Part Approval Process

PSW Part Submission Warrant

QML Qualified Manufacturers List

QPL Qualified Product List

RHA Radiation Hardness Assurance

SMA Safety and Mission Assurance

SMD Standard Microcircuit Drawing

SME Subject Matter Expert

SPC Statistical Process Control



Purpose

• Establish baseline criteria for selection, screening, lot acceptance 
testing, and derating of quad-E parts

• Establishes the baseline assurance requirements needed to meet four 
assurance levels of quad-E parts

• Identifies electrical and environmental tests in the form of screening and lot 
acceptance tests

• Inspections in the form of destructive physical analysis or pre-cap visual 
inspections

• Does not attempt to adequately cover radiation effects of EEEE parts.

11-Aug-2025 2025 NEPP Electronics Technology Workshop Tutorial 3



History

• Based on the EEE-INST-002,  Instructions for EEE Parts Selection, Screening, 
     Qualification, and Derating

• GSFC document (used by other Centers)
• 3 Quality Levels
• 18 Device Specific Sections
• Technology specific electrical testing (outdated)
• Last update 2003

• Science Mission Directorate Policy: SMD Standard Mission Assurance Requirements For 
Payload Classification D
• SMD encourages and empowers small mission project teams to take 
higher programmatic and technical risks when the potential for high scientific return at low cost has a fair 
likelihood of being achieved...
• The Developer shall document and implement a Parts Control Plan. 
Per NASA-STD-8739.10, Level 4 or Commercial-Off-The-Shelf (COTS) 
parts may be used without additional screening.
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NASA Engineering 
and Safety Center 
Recommendations 
on the Use of COTS 
EEE Parts for NASA 

Missions
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COTS Utilization
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EEE Parts Assessment Flow Using the ILPM Process
NEPP ILPM Pathfinder activities are targeted here.

Implementation of ILPM Established COTS part 
usage in a mission is project-driven for now.

Executing at an agency-level is best.
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NASA-STD-8739.11

• NASA Standard – Applicable to NASA Headquarters, Centers, JPL, 
contractors,... IAW contracts...

• 4 Assurance Levels
• 24 Device Specific Sections
• Includes MIL-Spec Plastic Encapsulated Classes
• Does not include technology specific electrical testing
• Lot Acceptance Testing vice Qualification
• No Screening Tests for AL 4
• No LAT Testing for AL 3 & 4
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Sections (new in red)

8

LIST OF SECTIONS
SECTION C1. CAPACITORS    26
SECTION C2. CONNECTORS AND CONTACTS  76
SECTION C3. CRYSTALS    107
SECTION C4. CRYSTAL OSCILLATORS   114
SECTION D1. DETECTORs    124
SECTION F1. FIBER OPTICS, PASSIVE   139
SECTION F2. FILTERS    160
SECTION F3. FUSES    166
SECTION H1. HEATERS    189
SECTION L1. LASER DEVICES   197
SECTION M1. MAGNETICS    214
SECTION M2. MICROCIRCUITS HYBRID (HERMETIC)  233
SECTION M3. MICROCIRCUITS, HYBRID (NON-HERMETIC)  241
SECTION M4. MICROCIRCUITS, MONOLITHIC  253
SECTION M5. MICROCIRCUITS, PLASTIC ENCAPSULATED  261
SECTION M6. RF AND MICROWAVE DEVICES  270
SECTION O1. OPTOELECTRONICS   271
SECTION R1. RELAYS, ELECTROMAGNETIC   289
SECTION R2. RESISTORS    311
SECTION S1. SEMICONDUCTOR DEVICES, DISCRETE  358
SECTION S2. SEMICONDUCTOR DEVICES, PLASTIC ENCAPSULATED 369
SECTION S3. SWITCHES    381
SECTION T1. THERMAL SENSORS   402
SECTION W1. WIRE AND CABLE   418
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Notes from adjudication of comments

• Evident of meticulous review
• Over 900 comments
• Not adding tests to raise “Class B” to “Class B+”

• X-ray, PIND

• Not limiting method of hermetic testing. 
• Includes reference to ILPM requirements
• Adding an option row for AEC-Q qualified devices for 

different data elements from manufacturer 

92025 NEPP Electronics Technology Workshop Tutorial



NASA-STD-8739.11 AEC-Q Plan 

New update to separate 
automotive (AEC-Q) parts 
from other commercial parts 
to specify a different set of 
requirements for resistors, 
capacitors, and plastic-
encapsulated 
semiconductors/ICs

Guidance is needed for 
projects and parts engineers 
to understand how to 
implement this new 
methodology
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Send email to address
below for questions

peter.majewicz@nasa.gov
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