
 
Department of Electrical and Computer Engineering emerging technologies, materials, and processes

 are 
required  to co-exist  within  a single system. Three-dimensional (3 -D)  integrated circuits 
(ICs)  are a natural platform for these heterogeneous applications. The unique  issues related 

 
In this dissertation, several primary obstacles in 3-D ICs are considered across a wide  

range of abstraction levels, spanning from devices to design methodologies. Carbon-based 
materials, i.e., graphite and carbon nanotubes (CNTs), are exploited as interconnect 
material to alleviate thermal congestion within 3-D structures. Elec- trical and thermal 
models are presented for the interface between the CNT through substrate vias (TSVs), 
and horizontal graphite interconnect. 
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