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economical standpoint. Memory proximity supports performance scaling, and might enable significant energy
savings. Partitioning of the corresponding functionalities and technologies into individual tiers can improve
yield and modularity substantially. The paradigm change of stacking active components has a direct impact on
heat-removal concepts and is therefore the motivation of this thesis. A stack comprised of a single logic layer in
combination with multiple memory dies was identified as the limit for traditional back-side heat removal. To
minimize junction temperatures, a stacking sequence with the high heat-flux component in close proximity to
the cold plate is proposed. Interlayer cooling is the only volumetric heat-removal solution that scales with the
number of dies in the stack. Hence, the focus of this thesis has been to identify the potential of interlayer cooling
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fluid structure modulation, fluid focusing, as well as four-port fluid delivery supporting power-map-aware heat
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convective test cavities. Therefore, specific bonding and insulation schemes were developed. Finally, the
interlayer cooling performance was demonstrated on a pyramid chip stack. A multi-scale modeling approach
for the eBicient design of non-uniform heat-removal cavities was proposed. Periodic arrangements of heat-
removal unit-cells in the cavities are described by the porousmedia approximation. Their characteristics are
represented by the directional and velocity-dependent modified permeability and convective thermal
resistance. An extended tensor description was developed to map the pressure gradient to the DARCY velocity.
These parameters were derived from detailed numerical heat and mass transport modeling for arbitrary
angle-of-attack of the fluid, using...
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