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Contents

• Class Y Update
o Class Y standard microcircuit drawing (SMD), qualified supplier, etc.

• Partnerships
o Activities within NEPAG
o JC-13, G-11, and G-12
o A new Government Working Group (GWG)

• Electronic Parts and the Electrostatic Discharge (ESD)
o A new major activity, e.g., new JC-13 Task Group on ESD

• Expediting Resolution of Major Issues Identified in DLA Audits
o Frequent concern for JEDEC/G-12 Task Groups (TGs):

 It takes too long to get anything done 
o Proposed solution—Do the homework before submission to the TG:

 NASA via Parts Bulletins
 DLA through their Engineering Practice (EP) studies

• Small Missions, plastic encapsulated microcircuits (PEMs), and others
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Class Y SMD / Qualification / Certification Status

• Class Y SMD (Standard Microcircuit Drawing)
o DLA generated first SMD draft for a QMLY application specific integrated 

circuit (ASIC) (see next page)

• Qualified Manufacturers
o Honeywell, Plymouth, MN.

• Certified Manufacturers
o Cobham, Colorado Springs, CO
o Honeywell, Plymouth, MN

• Certified Assembly and Test
o Kyocera, San Diego, CA

• Certified Column-Attach Manufacturing
o Six Sigma, Milpitas, CA
o Micross, Crewe, UK 
o BAE Systems, Manassas, VA

• Recommendation
o Develop slash sheets for BME (Base Metal Electrode) IDCs (Inter-

Digitized Capacitors) as soon as possible.

Note: Certification is demonstration of capability to produce a part, and 
qualification is actually producing the part per the space requirements.
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First Class Y SMD
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Infusion of New Technology into MIL/Space Standards 
PIDTP and Its Applicability 

• Issue
o How to address the manufacturability, test, quality, and reliability issues 

unique to new non-traditional assembly/package technologies intended 
for space applications

• Solution implemented
o A new concept: package integrity demonstration test plan (PIDTP)
o Each manufacturer shall develop a PIDTP to be approved by the 

qualifying activity after consultation with the space community. 

• The PIDTP requirement applies to:
o Non-hermetic packages
o Flip-chip assembly
o Solder terminations
o (Refer to 38535, Appendix H)
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G-12 
Class Y 

Task Group
Non-Hermetics in 

Space

Manufacturers Primes

Task Group Activities Task Group Inputs

Government

Infusion of the New Class (Y) Technology into the QML 
System for Space

Review M. Sampson Idea

Class Y Concept
Development

EP Study (DLA-VA)

BGA / CGA = Ball-Grid Array / Column-Grid Array
BME = Base Metal Electrode
IDC = Inter Digitized Capacitor

Others





Users to procure QML-Y flight 
parts from certified/qualified 
suppliers (in progress)

Coordination Meeting at DLA
Land & Maritime (April 2012)



Aeroflex (October 2011)

Xilinx (February 2012)

Honeywell (May 2012)

Supplier PIDTP Presentation 

Minnowbrook Conference
Oct. 2013, New York

Conference



BAE (October 2012)





 CMSE (Feb. 2013), LA



e2v (January 2013)



DLA-VA to update 38535 with 
Class Y requirements and 
release the draft version (rev. 
K) for comments



DLA-VQ to begin preparation 
for auditing Class Y suppliers



DLA-VA to date 38535K

DLA-VQ to begin audit of 
suppliers to Class Y 
requirements (in progress)





38535K Coordination Meeting
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Task groups with Class Y interest formed and closed out.

• Class Y First SMD Draft
• Qualified Manufacturer – Honeywell
• Certified Manufacturers – Cobham and Honeywell
• Certified Assembly and Test – Kyocera
• Certified Column Attach Manufacturing – Six Sigma, Micross, and BAE
• Recommendation: Develop Slash Sheets for BME IDCs as soon as possible 

Note: Certification = Capability Demonstration
Qualification = Actually Producing the Part

Manufacturer Cert and Qual to 
QML-Y (DLA-VQ) (in progress)

Accomplishments to date as of June 5, 2017

PIDTP = Package Integrity Demonstration Test Plan
SMD = Standard Microcircuit Drawing



Partnering
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• Weekly Telecons Drive the NEPAG Program
o A forum for exchange of information on electronic parts 

used on flight projects across NASA (OneNASA) and the 
space parts community (OneSpace). In its 17th year of 
operation, NEPAG is comprised of 25 organizations 
including 7 NASA centers, JPL and 3 international 
partners from Europe, Japan, and Canada 
(ESA, JAXA, CSA, respectively). 

• Support to Defense Logistics Agency 
(DLA) – Audits, SMD Reviews 

o The Defense Logistics Agency (DLA), 
the Aerospace Corporation, and NASA form 
the space microcircuits qualifying activity (QA). 
Therefore, NASA is actively involved in the audits 
and standards activities.

o Audits: VQ is the audits branch of DLA. NASA supports about 25% of the DLA audits. 
NASA leads audit teams in areas such as burn-in and electrical test program reviews. 

o Standard Microcircuit Drawings (SMDs): VA is the standards/documentation branch of 
DLA. NASA reviews SMDs for new space products. The SMD program is going strong 
with about 18–20 new space SMDs created every year.

NEPAG Activities
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JEDEC/G-11/G-12 Schedule (May 2017)
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• For Flip-chip column attach 
o Add room temperature electricals (subgroups 1, 7, 9) after 

column attach – step 11 above
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Example SMD Boiler-Plate for a New Requirement



• Status
o Task Group until recently was chaired by 

B. Rhoton. Taken over by N. Shindler going 
forward.

o Published Guideline document JEP163.
o DLA’s Engineering Practice (EP) study on BI 

is complete.
o Task group is still open to address new concerns

• A New Concern
o BI of high-speed devices (frequencies 

approaching gigahertz range)
 What about hot spots on the die? 

For example, Serializer/Deserializer 
(SERDES) in a field-programmable gate 
array (FPGA) may run much hotter than the 
rest of the die.
 Practically no data on hot spots 

(no verification of models)
 Ambient vs. case vs. junction temperature

Example of Updated Requirements, Microcircuits Burn-in (BI)
(NASA Inputs 12 September 2016)
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• Government Working Group (GWG)
o Started 2QFY17, weekly telecons to address both space and terrestrial issues
o Current Participation: NASA, USAF SMC (The Aerospace Corporation), USA 

AMRDEC, USN NSWC-Crane, USAF Wright-Patterson, and DLA Land and 
Maritime

• Some Accomplishments
o A one-government response on MIL-STD-883, TM2012 for radiography 

inspection
o Comments on MIL-PRF-38534 Revision K
o Reviewed latest MIL-PRF-32535A draft
o Reviewed proposal for changes to the QML Class H and Class K periodicity 

requirements for MIL-PRF-38534

• Some Topics Currently being Worked
o Review of DLA EP Study MIL-STD-981 – lot control for Class S
o MIL-STD-883K TM2017.12 – Definition of “Crack”
o Attenuator specifications (e.g., 3933) do not address special marking for         

use of BeO
o MIL-PRF-19500 Major Change Definitions
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NEPAG and JEDEC/G-11/G-12
• FY17 Meetings

o Held NEPAG@JEDEC
o Attended executive committee meetings
o Chaired Space subcommittee meeting
o Responsible for G-12 meeting notes 
o Co-lead task group on burn-in 
o Meetings with manufacturers

 Including State of the Art (SotA)
o Meetings with OEMs
o Provide Class Y status report
o ESD related Support 

 DLA Engineering Practice (EP) Study on electrostatic discharge (ESD)
 New JC-13 task group on ESD

o Active participation
 JC-13.2 (monolithic microcircuits)
 JC-13.4 (radiation)
 G-11 (passives)
 G-12 (actives)

• Telecons
o Plastic encapsulated microcircuits (PEMs) for Space
o PEMs for Terrestrials/ Avionics
o JESD 625B and ESDA 20.20 Harmonization
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• Leak rate and residual gas analysis (RGA)  

• New technology insertion (>2D packaging)

• GaN, SiC Working Groups

• Hybrid element evaluation

• Passives

• Radiation hardness

• Plastic encapsulated microcircuit (PEM) screening and qual flows

• Copper bond wires qualification, testing

• Other

14

Other JEDEC/G11/G12 Major Activities Supported by NASA



Electronic Parts and ESD – NASA Concerns
• MIL-STD-883, Test Method 3015

o Too old
o Includes only the human body model (HBM)—no mention of the 

charge device model (CDM), 
o Must be revisited for new technology

 Smaller feature sizes (down to 45 nm)
 More contacts/pins (~1750 for Xilinx FPGA)
 More items; hence, more testing time and touches
 packaging advances going vertical (2.5D, 3D) 
 Cumulative result: increased danger of ESD damage

• MIL-PRF-38535, Performance Specification for Microcircuits
o DLA audits of microcircuit manufacturers and their supply chains

 Are done to the requirements stated in 38535
o Poor coverage for ESD

 No CDM testing required
 Confusing requirements (e.g., 3 zaps/pin 883 vs. 1 zap/pin for HBM test)
 No requirements for wafer foundries
 Many new technologies not covered
 No requirements for shipping and handling of products in multi-stop 

supply chain production (which is becoming the norm)
o Needs to be updated 
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ESD and Electronic Parts

• NASA Parts Bulletins
o Special edition on ESD

• Invited Talks
o By STS at Space Subcommittee in September 2016

• DLA Engineering Practice (EP) Study on ESD
o DLA presented the results of their EP study in January 2017

• A New JC-13 Task Group on ESD 
o JC-13 voted to open a new Task Group on ESD (Chair: P. Coe)

• JEDEC/ESDA Joint Effort
o JESD 625B and S20.20 Harmonization telecons

• MIL-STD-883, Test Method 1014
o Added Para 2.2.1d. “ESD Protective Tubes shall be utilized to 

ensure the system is ESD safe…”

• NASA ESD Surveys
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• NASA EEE Parts Bulletin (January – July 2016)

Electrostatic Discharge
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• Candidate companies for NASA ESD survey are identified during the 
DLA audits.

• These are independent surveys by NASA—Not a part of the DLA 
audit process.

• The purpose of these surveys is to better prepare manufacturers to 
develop space products.

• The findings of the survey are non-binding.

• There has been good feedback from companies that went through it.

NASA Electrostatic Discharge (ESD) Surveys of 
Microcircuit Manufacturers & Their Supply Chains
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A New Trend – Supply Chain Management
Ensuring gap-free alignment for each qualified product

(All entities in the supply chain must be certified/approved)

Manufacturer A Die design  

Manufacturer B Fabrication

Manufacturer C Wafer bumping 

Manufacturer D Package design and package manufacturing 

Manufacturer E Assembly 

Manufacturer F Column attach and solderability 

Manufacturer G Screening, electrical and package tests 

Manufacturer H Radiation testing 

19

Growing Complexity/ESD Challenges 
in Shipping and Handling



• Audits: NASA, Aerospace Corporation, & other organizations often participate along 
with the Defense Logistics Agency (DLA) Land & Maritime personnel in DLA audits. 
DLA audits get better electronic parts by monitoring compliance with the MIL specs 
& by working with the manufacturers to enhance quality of their products. 

• Surveys: NASA has conducted electrostatic discharge (ESD) surveys of parts 
manufacturers. Those surveys produced recommendations regarding ESD 
mitigation and control.  These recommendations are not enforced, but the surveyed 
companies all implemented the suggestions. 

How Audits & NASA Surveys Help Expedite 
Issue Resolution at JEDEC/G12
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• Generate a basic proposal and related information so the potential task 
group has a strong starting point.

• This path has saved time in resolving major issues found during audits.
• It may evolve or be adjusted over time.

NASA Timesaving Approach
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Identify issues 
of community 
interest during 
DLA audits.

• Conduct NASA 
ESD Surveys

• Publish NASA 
EEE Parts 
Bulletins

• Work issues 
during NEPAG & 
GWG telecons

• Support DLA EP 
studies

Present 
information at 
JC-13/G-11/G-12.
Pass it on to the 
community.

This step helps 
expedite problem 
resolution (realizes 
time savings).

Form Task Group.
Continue to work 
with community to 
arrive at solutions.

“Do Homework.”



Process Flow:
*DLA Audits: Major issues uncovered during DLA audits
*NASA Parts Bulletin – Special Edition: Gives subject matter background. Provides results of 
NASA evaluations, ESD surveys, etc. 
*DLA EP Study: A large survey of manufacturers, users, others. 
*JEDEC/G11/G12 Meetings: Where discussions are held.

Issues from Microcircuit / Other Audits and Methods of Resolution

NASA ESD
Surveys

DLA presented 
EP results in  
January 2017 

NASA Parts
Bulletin –

Special ESD 
Edition

DLA
Engineering

Practice (EP)
study

Old/inconsistent
requirements

(e.g. 3 zaps vs
1 zap per pin)

JC-13 ESD 
task group 

formed

Difficulties in meeting
requirements

NASA Parts
Bulletin –

Special Edition 
on Underfills

JEDEC Task 
Group

DLA
Engineering

Practice (EP)
study

Resolved

DLA
Engineering

Practice (EP)
study

Varied interpretations of
requirements

JEDEC
Task Group 

(TG)

JEP163.
TG still
open

Audits

Burn-in

Underfill

ESD

Crystal
Oscillators

Per manufacturers, practically no 
sales for QPLS oscillators

NASA Parts 
Bulletin – in 
preparation

DLA EP study 
planned

DLA talk at 
Space meeting 
last September

New issue

DLA
Engineering

Practice (EP)
study

New Technology Infusion
G-12

Task Group 
(TG)

MIL-PRF-
38535 

Revision K
NASA Parts 

BulletinClass Y
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Growing Use of NASA CubeSats and SmallSats

• Trend toward CubeSats and SmallSats
o Many new NASA flight missions are CubeSats and SmallSats. 
o The weekly NEPAG telecons discuss types of standard products that would fit 

those applications, including commercial-off-the-shelf (COTS) plastic 
encapsulated microcircuits (PEMs). 

• Three parts manufacturers are offering customized parts. 
o Cobham Aeroflex has several flows assigned based on extent of testing to assist 

users in picking the best parts.
o Texas Instruments offers parts in five different versions, including their QML 

offerings. 
o Linear Technology plans to offer PEM products with guaranteed total dose 

radiation (rad tolerant, RT) ratings. 
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Standardized Flows for NASA CubeSats and SmallSats

• The need for standardization—these are all good developments, but
o It would be cumbersome to manage multiple nonstandard flows. 
o Moreover, some of these approaches may or may not apply to NASA missions 

depending on acceptable risk levels. 

• Possible methods to get standardized flows
o The ideal situation would be for the space community and manufacturers to 

agree on a limited number of standard QML PEM flows to offer solutions for small 
missions (CubeSats, NanoSats, SmallSats, etc.). 

o There is an existing QML N flow for standard non-space PEM devices. 
o In addition, DLA has Vendor Item Drawing (VID) program and parts built for 

automotive applications.
o Of course, every major issue needs to be discussed.
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PEMs for Space

• Newer Applications
o CubeSats
o SmallSats

Standardizing on a few well-defined 
flows rather than multiple flows 
defined by each manufacturer or by 
each standards group.
SAE AS6294, developed by G-12, is 
one candidate. 
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DLA’s VID (Vendor Item Drawing) Program

• Analog and digital functions offered.
26



Evaluation of Automotive Microcircuits 

• Existing automotive parts market
o Plastic packages
o No screening is done
o Much testing is done at the wafer level
o Limited qualification
o The customer must enforce any desired requirements
o Manufacturers self certify — no DLA-type regulators
o The system works because of high-volume production — That is the 

customer’s power to enforce upgrades

• Evaluation is in progress at Navy Crane 
o Screening and qualification are planned

 Tight budget
 Qualification limited to life test 
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Space Parts World
Develop/Maintain Standards for Space Electronic Parts 

The parts users and standards organizations work with suppliers to ensure availability of standard 
parts for NASA, DoD and others. For Space microcircuits, DLA, NASA/JPL (S. Agarwal) and the 
U.S. Air Force / Aerospace Corp. (L. Harzstark) form the Qualifying Activity (QA).
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