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Abbreviation Definition Abbreviation Definition
AF Air Force 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 Body of Knowledge NESC NASA Engineering and Safety Center
CMOS Complementary Metal 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 (Workshop) SysML System Modeling Language
MBMA Model-Based Mission Assurance TID Total Ionizing Dose
MRAM Magnetic Random Access Memory TSV Thru-Silicon Via
MSFC Marshall Space Flight Center
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Overview
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• MILSPECS - Where are they?
• General / Common Points
• RHA Designators
• 19500

• Screening
• Qualification

• 38534
• Element Evals
• Screening
• Qualification
• Appendix D – Non hermetic Devices

• 38535
• Screening
• Qualification
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Where are they?

5

MIL-PRF-19500
Semiconductor Devices, General Specification for (w/Amendment 4)
FSC: 5961, Revision: P, Dated: 18 May 2018

MIL-PRF-38534
Hybrid Microcircuits, General Specification for
FSC: 5962, Revision: L, Dated: 03 December 2019

MIL-PRF-38535
Integrated Circuits (Microcircuits) Manufacturing, General Specification for
FSC: 5962, Revision: L, Dated: 06 December 2018

https://landandmaritimeapps.dla.mil/programs/milspec/

The Mil Specs and Drawings system is managed by the Defense 
Logistics Agency, Lands and Maritime

https://landandmaritimeapps.dla.mil/programs/milspec/DocSearch.aspx
Document & Drawing Search

These documents are evolving!
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General / Common Points
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38534…..This document is a performance specification. It is intended to 
provide the device manufacturers an acceptable established baseline…
These appendices provide guidance to manufacturers on demonstrated 
successful approaches to meeting defense performance requirements. 

38535…allow the device manufacturer the flexibility to implement best 
commercial practices to the maximum extent possible while still providing 
product that meets military performance needs. 

19500….The main body specifies the performance requirements and 
requires the manufacturer to verify that their devices are capable of meeting 
those performance requirements. 

A Performance Spec

To be presented by P. Majewicz at the Components for Military & Space Electronics Virtual Conference (CMSE), April 19-23, 2021.



General / Common Points
• DLA certified manufacturers have to comply with the following 

requirements:

• Has to sign up to be part of the military components standardization 
program in order to manufacture products to the required quality levels.

• Successfully audited and certified by Defense Logistics Agency (DLA) Land & 
Maritime for their manufacturing facility.  Multiple audits may be required if 
more than 1 facility is involved.

• Successfully pass periodic DLA re-audits to remain in the MIL-PRF-19500 
standardization program.
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General / Common Points
• Document control encompasses various areas:

• Design control requires that DLA (and user community) have to 
review and approve any proposed military specification sheet 
product design changes.

• Procedures for each manufacturing and testing process step 

• Traceability of a specific production lot back to the original wafer lot and 
other internal elements.  

• Participate in the GIDEP alert system

• Changes IAW specification requirements

• Failures reported to DLA 
To be presented by P. Majewicz at the Components for Military & Space Electronics Virtual Conference (CMSE), April 19-23, 2021.



RHA Designator & Levels
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19500 – Table E-II          38534 – Table G-I             38535 - Section 3.4.3
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MIL-PRF-19500 - Semiconductor Devices
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MIL-PRF-19500
Semiconductor Devices, General Specification for (w/Amendment 4)
FSC: 5961, Revision: P, Dated: 18 May 2018

JANS – Joint Army Navy Space parts are the highest quality level parts 
manufactured and supplied to military and space programs. 
JANTXV – highest military quality level with additional screening
JANTX – standard military quality level with standard screening.
JAN – lowest quality level with minimal screening to verify parts are 
functional.  Cost is slightly more expensive than commercial grade 
parts; however, JAN parts have a pedigree and reliability built in. 
JANKC – Joint Army Navy Space qualified QML die
JANHC – Joint Army Navy military qualified QML die

Military and space grade parts are identified with the JAN, JANTX, 
JANTXV, and JANS in the part number, e.g. JAN2N2222AUB, 
JANTX2N2222AUB, JANTXV2N2222AUB, and JANS2N2222AUB. 
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19500 - Screening tests comparison
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19500 - Screening tests comparison
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19500 - Screening tests comparison
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19500 - Screening tests comparison
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19500 - Screening tests comparison
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Qualification Inspection Group A
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Qualification Inspection Group A
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Qualification Inspection Group A
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Qualification Inspection comparison Group B JANS
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Qualification Inspection comparison Group B JANS
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Qualification Inspection comparison Group B JANS
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Qualification Inspection comparison Group B JANS
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Qualification Inspection Group B JAN, JANTX, 
JANTXV
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Qualification Inspection Group B JAN, JANTX, 
JANTXV
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Qualification Inspection Group B Small Die Flow
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Qualification Inspection Group C
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Qualification inspection Group C
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Qualification Inspection Group C
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Qualification Inspection Group D
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Qualification Inspection Group D
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Qualification Inspection Group E
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Qualification Inspection Group E
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MIL-PRF-19500 – QML Die
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MIL-PRF-19500
Semiconductor Devices, General Specification for (w/Amendment 4)
FSC: 5961, Revision: P, Dated: 18 May 2018

JANKC – Joint Army Navy Space qualified QML die
JANHC – Joint Army Navy military qualified QML die

MIL-PRF-19500 Appendix G provides users and hybrid manufacturers 
access to DLA certified and qualified military and space level die.

• MIL-PRF-19500 Appendix G table G-II is equivalent to MIL-PRF-
38534 table C-II-1 semiconductor dice evaluation

• Element evaluation already completed for JANKC/JANHC die.   

To be presented by P. Majewicz at the Components for Military & Space Electronics Virtual Conference (CMSE), April 19-23, 2021.
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JANKC/JANHC Die Qualification 
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JANKC/JANHC Die Qualification 
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MIL-PRF-38534 - Hybrid Microcircuits

36

MIL-PRF-38534
Hybrid Microcircuits, General Specification for
FSC: 5962, Revision: L, Dated: 03 December 2019

6.4.22 Hybrid microcircuit. A microcircuit that contains two or more 
of a single type, or a combination of the following types of elements 
with at least one of the elements being active. 
a. Film microcircuit (6.4.19). 
b. Monolithic microcircuit (6.4.30). 
c. Semiconductor element (6.4.42). 
d. Passive chip or printed or deposited substrate elements (6.4.35). 
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Classification & Part Identifying Number (PIN) 
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1.3.1 Class K. - the highest reliability level provided for in this specification. It is 
intended for space applications. 
1.3.2 Class H. - the standard military quality level. 
1.3.5 Class E. - designates devices which are based upon one of the other classes (L, K, 
H, G, or F) with exceptions taken to the requirements of that class. 
1.3.6 Class L. - the highest quality class for non-hermetic devices. 
1.3.7 Class F. - the standard quality class for non-hermetic devices. 

1.3 Classification. Seven quality assurance levels are provided for in this specification. 
Four of these classes, in highest to lowest order, are K, H, G and D, as defined below. 
The fifth class is Class E, the quality level associated with a Class E device is defined by 
the acquisition document. 

Same format 
for 38535

To be presented by P. Majewicz at the Components for Military & Space Electronics Virtual Conference (CMSE), April 19-23, 2021.



Element Evaluation Summary
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Microcircuit Dice Evaluation Requirements
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Semiconductor Dice Evaluation Requirements Pg 1
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Semiconductor Dice Evaluation Requirements Pg 2
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Semiconductor Dice Evaluation Requirements Pg 3
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Semiconductor Dice Evaluation Requirements Pg 4
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Device Screening
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Qual - Group A Electrical Test
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Qual - Group B In-line Tests 
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Qual - Group C In-line Tests 
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Qual - Group D Package Related Tests
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Appendix D – Non-Hermetic Devices
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• Definitions
• Non-hermetic device - A device which has all or some of the elements not 

hermetically sealed and is categorized as follows:
• a. Cavity non-hermetic device - A cavity device having construction 

utilizing non-hermetic (polymeric) seals.
• b. Non-cavity non-hermetic device – A non-cavity device having 

construction utilizing molding compounds or other materials 
encapsulation the internal elements.

• c. Open non-hermetic device – A open device having construction with 
minimal or no protection of the internal elements.

• d. Open architecture device (OA) – A single substrate with hermetically 
sealed hybrid or multichip cavity(s) in which all bare die, chip and wire, 
or flip chip are mounted in the hermetically sealed area. Non-hermetic 
packaged components integral to the substrate (resistors, capacitors, 
coils, tranformers, and transistors) which are typically mounted on 
printed circuit boards are not hermetically sealed.

To be presented by P. Majewicz at the Components for Military & Space Electronics Virtual Conference (CMSE), April 19-23, 2021.



MIL-PRF-38535 - Integrated Circuits 
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MIL-PRF-38535
Integrated Circuits (Microcircuits) Manufacturing, General Specification for
FSC: 5962, Revision: L, Dated: 06 December 2018

The basic section of this specification has been structured as a performance specification, which is 
supplemented with detailed appendices. 

Appendix A is mandatory for manufacturers of device types supplied in compliance with MIL-STD-883 
and forms the basis for QML classes Q, V and Y. 

Appendix B is intended for space application and is required for class V and class Y (class level S) 
devices. 

Appendix C is mandatory for devices requiring radiation hardness assurance (RHA). 

Appendix D is mandatory for statistical sampling, life test, and qualification procedures used with 
microcircuits. 

To be presented by P. Majewicz at the Components for Military & Space Electronics Virtual Conference (CMSE), April 19-23, 2021.
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Options for Microcircuits   Rev. B 3-16-21

• Note 1: Standard PEMs for Space (QMLP) initiative using SAE AS6294 as 
baseline. 

• Note 2: For alternate grade microcircuits, follow the activity in 13.2 TG to avoid 
any duplication of effort.

• Note 3: VID = Vendor Item Drawing; ATM = Advanced Technology Microcircuits 
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Questions?
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