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Policy / Guidance
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NPR 8705.4 
Risk Classification for NASA 

Payloads 

NASA-STD-8739.10
NASA EEE Parts Assurance 

Standard *

NASA-STD-8739.11
NASA EEEE Parts Testing 

Standard

NASA-STD-8739.XX
NASA RHA Process Standard 

for Space Flight Hardware

NPR 8705.2 
Human Rated Requirements 

for Space Systems

*

* Not a direct reference *  Revision planned for FY25



NASA Engineering 
and Safety Center 

Recommendations 
on the Use of COTS 
EEE Parts for NASA 

Missions
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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.
To be presented at IEEE SCC 2024, 17-Jul



• Purpose:

• Establishes a consistent set of requirements for selection, 
screening, lot acceptance testing, and derating of quad-E parts for 
use on NASA spaceflight projects. 

• Provides a mechanism to ensure that appropriate parts are used 
that will support mission reliability objectives within budget 
constraints.

• Does not attempt to adequately cover radiation effects of EEEE 

parts. 
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 Electrical, Electronic, Electromechanical, and 
Electro-optical (EEEE or Quad-E) Parts 
Selection, Testing and Derating Standard 



History
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• 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• Technology specific electrical testing (outdated)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.



NASA-STD-8739.11
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• 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



Sections (new in red)
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LIST OF SECTIONS
SECTION C1. CAPACITORS    25
SECTION C2. CONNECTORS AND CONTACTS  81
SECTION C3. CRYSTALS    112
SECTION C4. CRYSTAL OSCILLATORS   119
SECTION D1. DETECTORs    130
SECTION F1. FIBER OPTICS, PASSIVE   143
SECTION F2. FILTERS    162
SECTION F3. FUSES    168
SECTION H1. HEATERS    189
SECTION L1. LASER DEVICES   197
SECTION M1. MAGNETICS    212
SECTION M2. MICROCIRCUITS HYBRID (HERMETIC)  231
SECTION M3. MICROCIRCUITS, MONOLITHIC  239
SECTION M5. MICROCIRCUITS, PLASTIC ENCAPSULATED  257
SECTION M6. RF AND MICROWAVE DEVICES  265
SECTION M7. MICROCIRCUITS, HYBRID (NON-HERMETIC)  239
SECTION O1. OPTOELECTRONICS   271
SECTION R1. RELAYS, ELECTROMAGNETIC   285
SECTION R2. RESISTORS    307
SECTION S1. SEMICONDUCTOR DEVICES, DISCRETE  356
SECTION S2. SEMICONDUCTOR DEVICES, PLASTIC ENCAPSULATED 369
SECTION S3. SWITCHES    378
SECTION T1. THERMAL SENSORS   400
SECTION W1. WIRE AND CABLE   418
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Review Comments: 849 Total

LIST OF SECTIONS    COMMENTS
SECTIONS 1-4     128
SECTION C1. CAPACITORS    82
SECTION C2. CONNECTORS AND CONTACTS  37
SECTION C3. CRYSTALS    20
SECTION C4. CRYSTAL OSCILLATORS   24
SECTION D1. DETECTORs    12
SECTION F1. FIBER OPTICS, PASSIVE   3
SECTION F2. FILTERS    46
SECTION F3. FUSES    26
SECTION H1. HEATERS    11
SECTION L1. LASER DEVICES   14
SECTION M1. MAGNETICS    10
SECTION M2. MICROCIRCUITS HYBRID (HERMETIC)  13
SECTION M3. MICROCIRCUITS HYBRID (NONHERMETIC)  17
SECTION M4. MICROCIRCUITS, MONOLITHIC  4
SECTION M5. MICROCIRCUITS, PLASTIC ENCAPSULATED  20
SECTION M6. RF AND MICROWAVE DEVICES  11
SECTION M7. MICROCIRCUITS, HYBRID (NON-HERMETIC)  
SECTION O1. OPTOELECTRONICS   31
SECTION R1. RELAYS, ELECTROMAGNETIC   17
SECTION R2. RESISTORS    71
SECTION S1. SEMICONDUCTOR DEVICES, DISCRETE  30
SECTION S2. SEMICONDUCTOR DEVICES, PLASTIC ENCAPSULATED 48
SECTION S3. SWITCHES    8
SECTION T1. THERMAL SENSORS   27
SECTION W1. WIRE AND CABLE   31



Notes from comments adjudication

• Evident of meticulous review

• Not adding tests to raise “Class B” to “Class B+”
• X-ray, PIND, NDBP

• Not limiting method of hermetic testing. 

• Removed glass type capacitors

• Includes reference to ILPMs

• Wire and Cable Section in rewrite.

• Adding an option row for AEC-Q qualified devices for 

different data elements from manufacturer 

10



Section M5 PEMs Table 1
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Section M5 PEMs Table 2



Questions?

13To be presented virtually by P. Majewicz at the Sep 2021 CE-11 & CE-12 Space Subcommittee Meeting
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4 Parts Assurance Levels

Assurance Level 1: The most stringent set of testing requirements; typically aligns 

with the highest classes of MIL-SPEC space-grade parts (i.e., Class S). Requirements include 
screening, lot acceptance testing, DPA, and use of source control drawings for custom test 
flows. 

Assurance Level 2: A substantial set of testing requirements; typically aligns with the 

second-highest classes of MIL-SPEC parts (i.e., Class B). Requirements include screening, lot 
acceptance testing, and DPA, but with some tests, sample sizes, and durations reduced from 
Assurance Level 1. Use of source control drawings is encouraged, but not always required. 

Assurance Level 3: Allows MIL-SPEC based designs and an infusion of commercial 

part-based designs with minimally burdensome piece-part testing requirements. Generally, 
includes some screening, but does not impose lot acceptance testing. Criteria rely heavily 
on DPA as an inexpensive test to obtain objective insight into manufacturer workmanship 
and quality.

Assurance Level 4: Use of commercial parts with no additional screening or 

qualification. In applications that have low tolerance for risk, it is essential to have detailed 
information about the manufacturer and part prior histories. 
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Example from EEE-INST-002
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New Tables from 8739.11
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New Tables from 8739.11
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New Tables from 8739.11
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New Tables from 8739.11
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