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Background

Back in 2009, there was a big push to bring the Xilinx Viirtex-4 (a non-hermetic part) into 
the QML system as Class V device*. NASA and others were not in favor as it would have 
created a massive confusion. Mike Sampson conceived the idea of a new Class Y for non-
hermetic space parts to provide QML coverage for Xilinx Virtex-4 and similar devices.

*Around the same time, it was uncovered that a supplier was selling non-hermetic 
versions of TSPC603 32-bit RISC processor as QMLQ (to 5962-97608). So, the non-
hermetics had already penetrated the QML system. Upon this finding, DLA removed 
them from the QML listing. 
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Creation of Class Y Task Group

A new G-12 Task Group, TG 2010-01, was formed in early 2010 to address 
non-hermetic devices for space.  The team included NASA (Agarwal), the 
Aerospace Corp. (Harzstark), Boeing (Sunderland) and DLA (Akbar). 

This task was challenging because it:
• Was far more involved than typical G12 tasks,
• Required development of a brand new concept,
• Used system-on-a-chip (SoC) — one of the most complicated devices,
• Needed to be simple and easily understood,
• Possessed sketchy testing and board assembly boundaries, and
• Was needed to procure a standard QML product as quickly as possible.
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Why “Class Y”? 

• The goal of this effort was to bring advancements in packaging technology into the QML 
system.

• Advancements in packaging technology, increasing functional density, and increasing 
operating frequency have resulted in single-die SoCs with non-hermetic flip-chip 
construction, in high-pin-count ceramic column grid array packages
– “Poster Child” example: Virtex-4 (V-4) FPGAs from Xilinx
– Such products were evaluated for radiation and reliability and have drawn the 

attention of the space user community
• Question: How would we bring V-4 and similar microcircuits into the QML system as 

space products? 
– It couldn’t be Class V because those are hermetic devices
– Our intent was to put V-4 like products for space users in a new category: “Class Y”. 

• What if we dropped the Class Y effort?
– It would  have been a major loss for the space community and the QML program at 

large because the industry would be limited to ordering via Source Control Drawings 
(SCDs), which is counterproductive to Mission Assurance, prevents standardization, 
and is expensive.



G-12 
Class Y 

Task Group
Non-Hermetics in 

Space

Manufacturers Primes

JC-13.2 Flip-chip 
Package BGA / 

CGA** Requirements 
(closed)

Newly Formed Task Groups with Class Y Interest

JC-13.2 Electronic 
Parameters &

B.I. Standardization

JC-13/G-12/ G-11 
BMEs

(base metal electrodes) 
(closed)

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)

JC-13.2
5004/5 Testing BGA/CGA 

(closed)

Other Task Groups with Class Y Interest

G-12 Plastics 
Subcommittee

JC-13 TJ 
requirements

(closed)

*  PIDTP = Package Integrity Demonstration Test Plan
** BGA / CGA = ball-grid array / column-grid array

Others





Users to procure QML-Y flight 
parts from certified/qualified 
suppliers 

Manufacturer Certification to 
QML-Y (DLA-VQ) (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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Class Y (Contd.) 

• Signal Integrity Capacitors 
o Base Metal Electrode construction
o Developed MIL-PRF-32535 (NASA GSFC, Aerospace, DLA)
o Several slash sheets, including those for IDCs (Inter digitized capacitors) used on V-4 

FPGAs

• Burn-in
o A new document was written
o JEP 163
o Still need to address 

o Alternate burn-in approaches
o High speed devices (GHz)
o Hot spots

• Concerns with Handling of Devices
o Per unit costs are approaching $200k
o Handling/ESD concerns 
o Electrical testing added after column attach operation 
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• Issue
o How to address the manufacturability, test, quality, and reliability issues unique to new non-

traditional assembly/package technologies intended for space applications?

• Change in Paradigm
o Move away from rigid requirements; provide flexibility to manufacturers

• Solution Proposed
o Introduced a new concept called Package Integrity Demonstration Test Plan (PIDTP)
o Each manufacturer shall develop a PIDTP that shall be approved by the qualifying activity 

(QA) for space microcircuits.   Ref: MIL-PRF-38535K, Para B.3.11.

• The PIDTP requirement would apply to:
o Non-hermetic packages (e.g., Class Y).  Ref: 38535K, H.3.4.4.1.1.
o Flip-chip assembly.  Ref: 38535K, H.3.4.4.1.2.
o Solder terminations.  Ref: 38535K, H.3.4.4.1.3.

• Microcircuits employing more than one of the above technologies shall include 
elements for each in the PIDTP.  Ref: 38535K, H.3.4.4.1

Infusion of New Technologies into MIL/Space Standards: 
PIDTP and its Applicability 
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Space Parts World
NEPAG helps to Develop/Maintain Standards for 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). 

*Also Systems, Standards and Technology Council (SSTC) G-12 Vice-Chair; Chair, Space 
Subcommittee. 8



A Changing Landscape (Shipping/Handling/ESD Challenge)
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 

More Stops — More Places with ESD Risk
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An Example of SMD Boiler Plate Update

• For Flip-chip column attach 
o Add room temperature electricals (subgroups 1, 7, 9) after column attach –

step 11 above
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Infusion of the New Class (Y) Technology into the QML 
System for Space (Status given at JEDEC in May2019)

G-12 
Class Y 

Task Group
Non-Hermetics in 

Space

Manufacturers Primes

Task Group Activities Task Group Inputs

GovernmentReview 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
Task groups with Class Y interest formed and closed out.

• Class Y First SMD available
• Qualified Mfr – Honeywell; Cobham (In progress)
• Certified Mfr – e2v Grenoble, Xilinx (In progress), Cypress (planned)
• Certified Assembly and Test – Kyocera, e2v Grenoble
• Certified Column Attach Manufacturing – Six Sigma, Micross Crewe, Micross

AIT, Honeywell, and BAE
• BME IDCs: Slash Sheets available.  

Note: Certification = Capability Demo, Qualification = Actually Producing Part

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

Status as of May 2019

PIDTP = Package Integrity Demonstration Test Plan
SMD = Standard Microcircuit Drawing
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Class Y Qualification Status 

• Honeywell Aerospace - Plymouth 
o Complete
o SMD 5962-17B01
o Title: Microcircuit, Ceramic Non-Hermetic, Flip Chip, Digital, CMOS SOI, Gate 

Array, HX5000, Radiation Hardened, Monolithic Silicon

• Cobham Colorado Springs
o In progress
o SMD 5962-17B02
o Tentative Title: Microcircuit, Digital, Radiation Hardened, 90nm Standard Cell, 

Monolithic Silicon, Class Y, Radiation Hardened, Monolithic Silicon

• Teledyne e2V Grenoble France
o In progress
o SMD 5962-19205 (just got assigned)
o High performance processor, PC8548 
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First SMD for Class Y Part
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Moving Forward 

• TG10-01 effort resulted in a major overhaul of the specification MIL-PRF-38535 was 
done with respect to requirements for flip-chip, underfill, CSAM, column grid arrays, 
etc. Revision K reflecting these changes was released in December 2013.

• A Follow-on to Ceramic Substrate Class Y
o Interest in organic Class Y, and molded plastic parts is growing.
o The JC-13.7 created a new task group on organic substrate Class Y  (September 2018).
o Related task groups started as well

• Defense Logistics Agency (DLA) conducted an EP (Engineering Practice) study
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JC-13.7/CE-12 Task Group 2018-02 
Class Y Expansion to Organic Substrates

• Notional Milestones/Schedule for 2019 and 2020
o What do we want to accomplish by the end of 2019?

 Organic Class Y definitions and technology classes (Done)

 DLA Engineering Practice, EP, Study (Done)

 NASA NEPP Special Bulletin article (In Progress)

 Define PIDTP risk areas

 Preliminary PIDTP demonstrations 

 Organic Class Y poster child identification 

 Determine if new QML designation is needed, or use Class Y or Class N? (Tied to EP. 
Doesn’t appear that a new QML designation will be needed.)

o What do we want to accomplish by the end of 2020?

 Poster child characterization and qualification demonstration 

 Recommendations for technology insertion into MIL-PRF-38535 and MIL-STD-883

• Bi-Weekly Conference Calls Starting on January 30

Credit: Scott Popelar, Cobham, 2019 MRQW, February 7, 2019
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Current Efforts 
• Four Related Efforts Underway

o JC-13.7 TG 2018-02

 Class Y Expansion to Organic Substrates. POC: S. Popelar

o JC-13.2 TG 2018-01

 Review/update flip chip evaluation criteria. POC: P. Syndergaard

o JC-13.7 TG 2015-01

 Use and test of 2.5D/3D packaging. POC: B. Hughes/E. Minson

o JC-13.7 TG 2017-01

 Use of Pb-free solder in 38534/38535 devices. POC: A. Touw/P. Nixon

 Commercial industry is moving away from leaded products. 

• Alignment is in progress
o Avoid overlaps

• NEPP 2.5/3D Task
o Develop a book of knowledge (BoK). POC: D. Sheldon

o Feed into JC-13 effort
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JEDEC/CE May 2019 Meetings Grid
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JC-13.7/CE-12 Task Group 2018-02 
DLA Engineering Practice (EP) Study
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New Appendix K (Next Gen) 

• This appendix is expected to take 2-3 iterations

• Have the 2.5D/3D TG develop it.
o Manufacturability, test, quality and reliability issues unique to these non-traditional 

assembly/packaging technologies intended for space applications
o Identify/use a poster child

• Among other things, the TG to make recommendations on PIDTP candidates
o Heat sink – could be covered under flip-chip PIDTP category
o Capacitor attach (for signal integrity) might be a separate PIDTP category, but 

should be generalized to accommodate other variations (not just capacitors)
o Treat silicon interposer (2.5D) as another type of substrate 
o TSV, which enables 3D, could be another PIDTP “nonstandard assembly 

technology.”
o Etc.
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Next Generation Package Technology for Space
Development Roadmap for Space Applications

Pe
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2013-2018 2019 ->
Stacked Die, Wirebond

Ceramic Leaded
Flip Chip  

Ceramic LGA/BGA/CGA
Fine Pitch Flip Chip 

Organic LGA/BGA/CGA 
Interposer, TSV

2.5D, 3D 

QML Non-QML

Legacy Advanced Next Generation

Package Technology Availability

QML-V
Hermetic

Class Y
Non-hermetic

Organic 
Class Y

<– 2013 Next Generation

System-in-
Package (SiP)

Credit: Scott Popelar, Cobham, 2019 MRQW, February 7, 2019
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