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Si Scaling 

Packaging Scaling 
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Si has scaled by 1000x over time, while packaging 
features have scaled by only a factor of 3-5x..  

Reference:  Prof.  S.S. Iyer UCLA 
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Role of Glass to Enable 3D HDI Packages 
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Electrically Conductive Adhesives to form a TGV – Using optimized parameters

Optimized 
Parameters
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Work at Binghamton University on Cu-Filled TGVs

Reference:  Prof. N. Dimitrov – Binghamton University 
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Work at Binghamton University on Cu-Filled TGVs

Reference:  Prof. N. Dimitrov – Binghamton University 

Well Plugged Via for Case C  Imperfections in Middle of Via for Cases A and B 
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i3’s Conformal Cu-Plated TGV

Aspect Ratio 3 Conformal Via 

Device Packaging 2020 - Fountain Hills, AZ USA - March 2-5, 2020 
Visit www.imapsource.org for more IMAPS papers

000663



i3 Electronics

22

i3’s Conformal Cu-Plated TGV
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Metallized 6” Glass Wafer 

Double-sided Cu Pattern Plating 
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Glass Interposer 

Front side of Glass Interposer Back side of Glass Interposer 
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Top View  of Diplexer Module X-section of Diplexer Module 
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AFM Measurements of M2 Metal Layer 

Nominal roughness of Cu on M2 Layer was  200nm
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Comparison of measured capacitance with designed value, only ~5% difference.  
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Comparison of measured and simulated inductance.  Data shows very good correlation.  
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•Glass manufacturers have manufacturing capability to produce holes in 
glass.
•Semi-Additive Plating (SAP) or pattern plating,  can produce fine lines and 
spaces and TGVs on a glass substrate.
•Recent work has shown success in deposition a Si3N4 layer for an insulator 
used in a capacitor and as a passivation layer on a glass interposer. 
•An ABF film has been successfully laminated to glass and can maintain 
adhesion and be effectively laser drilled.  Also,  the ABF material is capable 
of filling an AR 3 TGV. 
•Processes have been developed to manufacture both glass wafers and 
panels using modified circuit board processes that have been adapted to 
handle fragile glass substrates. 
•This work has shown how the use of a glass interposer can produce RF 
filters that have superior performance over those made using a silicon 
interposer.  
•Cu-plating process for TSVs are compatible with similar vias dimensions in 
glass to produce robust and reliable TGVs. 
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