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Purpose and Motivation: 
2.5D Integration Fabrication Techniques for a Modular Radiation Resilient Platform
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Heterogenous Integration (HI) refers to the integration of separately 
manufactured components into a higher level assembly that provides 
enhanced functionality and improved characteristics (e.g. flexibility).

The 2.5D Program will develop SNL’s capability for 2.5D and HI Integration, for 
flexibility and adaptability in design/manufacturing.



Radiation Resilient Power Converters

Power Converter GEN 1 

 PCB board
 Components Surface mounted
 Integrated circuits and Power devices wire-bonded 

2.5D Heterogeneous Integration Packaging of
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ControllerFETFET

2.5D Heterogeneous Integration with a TSV Interposer
• Smaller foot print (66% areal reduction) high power density
• Ease of assemble & part count reduction
• I/O from the bottom of TSV interposer  Lower parasitic 

inductance versus wire bonds, and potentially higher speed.

26.7mm

66% Areal reduction

Power Converter GEN 2
13.4mm

14.35mm



Flip chip
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Standard Layout Flip Chip Layout

Flip Chip Test Board

• Observed increased drain 
current after flip- chip

• Possibly due to increased 
number of contact points 
to chip

• Reduced parasitic 
resistance

Presenter Notes
Presentation Notes
VNA8591a



Si Core Substrates with TSV (Through Si Via)



Si Core Substrates with TSV (Through Si Via)



Si Core Substrates with TSV (Through Si Via)



Si Core Substrates with TSV (Through Si Via)



Si Core Substrates with TSV (Through Si Via)



:2.5D HI TSV Interposer fabrication

TSV 50um dia.  100um spacing, TSV height 180um.
40um line, 50um spacing.

Power converter: TSV interposer design



Sandia Substrate Layout on Full Wafer

M1 M4



TSV interposer microstructure analysis



TSV interposer microstructure analysis
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X-SEM of M1/M2/TSV/M3/M4
(more measurement data will be delievered by 5/26/23)

M1
M2

TSV

M3
M4



Si Core Substrates with TSV (Through Si Via)



Si Core Substrates with TSV (Through Si Via)
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M2 Daisy-chain PCM Pattern M3 Daisy-chain PCM Pattern

TOP Bottom TOP Bottom

Resistance of M2/M3 Applied Materials PCM l  SNL-02

=  TSV + isolated PTN + TSV =  TSV + isolated PTN + TSV



Si Core Substrates with TSV :  Reliability test 



Si Core Substrates with TSV:  Heat dissipation



Si Core Substrates with TSV:  Heat dissipation
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