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There has been extremely high demand on
heterogeneous integration of thin films and
chips for hybridization of their functions
and efficient communication between
devices. Thus, vertical assembly of different
materials without causing any degradation
of each functional layer is the key for the
success of heterogeneous integration. The
first immediate challenge is to insert single-
crystalline device layers in the middle of
amorphous or polycrystalline layers. This
comes down to the epitaxy challenge as it
has been impossible to grow single-
crystalline materials on top of non-single-crystalline layers. One way to address this issue
1s a mechanical transfer of single-crystalline device layers and stacking of them. In a such
transfer process, a substrate-free transfer is ideal for the proximity of each device layer
and thin thickness of stacked chips. In this talk, I will first discuss about advanced 2D
material-based layer transfer processes that can be applied for any types of device
materials. [ will also discuss about more aggressive way of layer stacking which is a direct
growth of each component. But, again, growths of single-crystalline films on
amorphous/polycrystalline is fundamentally prohibited. I will introduce innovative
solutions that can do non-epitaxial growths of single-crystalline films (TMDs and other
2D materials) which will eventually unlock monolithic integration of any type of devices
and materials. Finally, I will introduce how those two advanced heterointegration
strategies can be combinatorially utilized to resolve the issues in 3D heterointegration.
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