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Nanopackaging: Nanotechnologies for Microelectronics Packaging Applications
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The course begins with an introduction to electronics packaging for context, which includes the
current trends in IoT, wearable, 3D, flex circuits, thermal and embedded passives. It then focuses
on the application of nanoparticle, graphene and CNT properties to the enhancement of
packaging materials for reliability, e.g. by melting-point depression, sintering, Coulomb blocks,
enhanced chemical activities, high mechanical strength, low ballistic resistance, etc. At the same
time it will discuss applications of nanowires and other nanoscale structures.
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The course will be beneficial to electrical, mechanical, and materials engineers alike, or anyone
with an interest in electronic device design, fabrication, assembly, or application.
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(1) Introduction to Electronics Packaging and current trends: IoT, flex circuits,
wearables, 3D thermal, embedded passives, etc.
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(2) Introduction to Nanotechnologies in Electronics Packaging
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(3) Nanoparticle properties: melting point depression, coulomb block, sintering,
optical, etc
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(4) Nanoparticle fabrication
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(5) Nanoparticles for high-k dielectric capacitors and resistors for embedded
passives
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(6) Nanogranular magnetic core inductors for embedded passives
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(7) Nanoparticles in electrically conductive adhesives
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(8) Nanoparticles in microvias and conductive inks for SMT interconnect
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(9) Nanoparticles added to lead-free solders and flip-chip underfills
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(10) Nanoparticle on-chip and package sensors for reliability
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(11) CNTSs: fabrication, characterization (chirality, etc), and properties
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(12) CNT effects in solders
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(13) CNTs for thermal management and electromagnetic shielding
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(14) CNT TSVs
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(15) Graphene for thermal management
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(16) Graphene interconnect
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(17) Nanowires and nanoscale spring interconnects
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(18) Current commercial applications of nanopackaging
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(19) Nanoscale modeling and simulation
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(20) Summary
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