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The Development of 3D Micro-Assembly Technologies and Their
Applications for Flexible Electronics
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Abstract

Micro-assembly organizes micro-components into specific structures. It
provides the basis for important new manufacturing techniques,
especially for components at the cross scales. It has been demonstrated in
recent years by several research groups. However, most of these works
have been confined with a single type of component, on rigid substrate
and to two-dimensional assemblies in aqueous environment. This project
proposes a three-dimensional dry assembly plan on flexible substrate.
Flexible substrates usually are chemically incompatible with conventional
integrated circuit (IC) processing. In practice, the usual IC fabrication
processes involve multiple-step high-temperature-processing that make
flexible substrates have difficulty in adapting standard microfabrication
techniques. However, flexible electronics has gained significant interest
as a tunnel to low-cost or large-area electronics. This project will focue
on the the development of 3D micro-assembly technologies and their
applications for flexible electronics. The short-term goals (1 year) of this
project include: to establish a material data base and design rules for the
assembly process, which will result in assemblies that can be adjusted on
demand. Near-term goals (2 years) include: to establish a process for the
high-density microcircuit module interconnections. The interconnections
should have good electric and thermal conductivities to reduce the
bonding pad size of up-to-date microelectronic chips and flexible
substrates, thus, it can lead to an increased interconnection density and a
reduction in cost. Long goals (3 years) include: to demonstrate 3D
micro-assembly in dry environment on flexible substrate with at least 2
different components; to include electronic and/or optical components in
assembly, with essentially commercial components, and demonstrate a
functional assembled device.



