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Package Type by Mission
• Heritage space grade DIP packages are 

still very common
• Often > 10% of total

• Large heritage CGA devices are also 
very common

• QFPs are heritage and there are many 
heritage space parts using them. 

• Very common and very easily to handle 
for trained techs

• QFN usage is very limited but starting 
to increase on recent missions

• QFNs are still coming up the 
manufacturing learning curve. 

• They require very good process 
control/design rules.

• TSOP usage dominated by memory 
devices

• One die per package almost 
exclusively
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COTS PoP Packaging in Space
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Snapdragon 801 PoP
28nm SoC + LPDDR3

• COTS packaging technologies are capable of meeting 
flight environmental requirements as-is in some cases

• Board level quality issues can dominate 
• Support from Part manufacturer key to understanding 

infusion issues and providing technical support



Mobile Phone Packaging Technology
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• Wafer Level, System in Package (SiP) or PoP are used 
exclusively 

• Continued innovation to meet performance and cost 
goals

• Mobile is also a fundamental packaging driver

https://eri-summit.darpa.mil



High Performance HI COTS Packaging Roadmap
• Packaging scaling factors:

• Pitch:
• Stacked die ubump
• FC bump pitch
• BGA Ball 
• I/O

• I/O density

• Each new generation requires a new 
space qualification

• New materials, processes, physics of 
failure

• High volume, large financial 
requirements to be competitive 
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http://www.yole.fr/Reports.aspx



NEPP HI Roadmap
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NEPP/PRC
Xilinx 
V7/US

Intel

NEPP/Cobham

NEPP 

• Combination of COTS 
evaluation along with 
custom technology 
evaluation 

• Future collaborative 
path as several options

• Package foundry 
concept becomes option 
for space missions w/ 
PRC collaboration



NEPP/PRC Collaboration
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Mission & 
Extreme 
Environments

Packaging as the 
central unifier of 
technology 
efforts.  

Opens the door 
for photonic 
packaging 
collaboration

Depth and 
breadth of 

PRC 
research 

and 
capabilities 



SiP with Electro-Photonics Technologies 
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Game Changing Technology Opportunities  for NASA/JPL 
missions

Integrated Photonics can have profound impact both in 
the flight computers as well as science instruments

https://eps.ieee.org

https://eps.ieee.org



NEPP HI Packaging Roadmap

• GT PRC
• Glass Interposer and 3D Glass embedding for SWaP enhanced space SiP

• Support and evolve Packaging Foundry concept for NASA/JPL missions

• Industry partner outreach for characterization of shared technology for space environments
• Extreme environment physics from COLDTech/Ocean Worlds Life Detection

• EPICA - Electronic-Photonic Integrated Circuits for Aerospace
• GT/VU/UCF NSF funding IUCRC for integrated photonics and electronics in communication 

and sensing applications

• COTS Packaging Technology
• Opportunistic characterization in support of mission interest and standards development 
• Failure mode identification and scaling analysis
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