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Welcome to this special issue of the Journal of Applied Polymer
Science focused on innovations in polymer science and engi-
neering in microelectronic devices and packaging. The electron-
ics industry is one of the largest industries in the world
currently valued at $1.7 Tr/year. A wide range of chemicals and
materials are used in the fabrication of electronic components
and systems. Polymeric materials play an especially important
role—according to Prismark Partners LLC, $48 Bn worth were
used in 2013 (private communication).

Electronic devices have transformed virtually every aspect of our
lives and will continue to dazzle us with new and better functional-
ity for years to come. The heart of the electronics industry is the
fabrication and packaging of miniature entities, such as integrated
circuits (ICs) and microelectromechanical devices. A critical aspect
of the improvement in cost and performance of these is that their
capability and capacity scale with decreasing size of transistors.
That is, the density and performance of an IC improves when the
transistors are scaled to smaller dimensions. The remarkable histor-
ical track record of advancement could not have occurred without
significant contributions from the field of polymer science and
engineering. Polymers are the dominant material used in microfab-
rication for (i) pattern transfer and (ii) specific areas of insulation.
Polymer technology has been used from the fabrication of the first
IC for pattern transfer. Early photoresists based on bis-arylazide
rubber were borrowed from other industries, and were used to cre-
ate photopatterned films on silicon wafers as a masking layer for
etching and depositing materials. Alongside this, the packaging
world recognized early-on the versatility and high-value of bisphe-
nol A diglycidyl ether for forming permanent dielectrics and struc-
tural materials, such as printed circuit boards.

Many generations of advances in the use of polymers in micro-
electronics have occurred since the beginning of the electronic
revolution in the 1960s. In addition to modeling and measure-
ment, this special issue attempts to capture a wide array of up-
to-date applications and techniques. Polymer-based patterning
has continued to progress—current topics include stamping,
photolithography, nanoimprinting, electron-beam lithography,
and self-assembly. The goal is to stretch the limits of patterning
technology from micrometer to nanometer dimensions, includ-
ing meeting the present requirement of patterning at a 10 nm
minimum feature size. Researchers are persistently modifying
chemistries to promote aqueous-based developing technologies,
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and adapting techniques (e.g., additive processing via printable
electronics) to afford a more environmentally friendly industry.

Specifically, we lead with a review article by Nogaret describing
the complexities associated with transferring IC’s to a flexible,
three-dimensional world. From there, we dive into the familiar,
yet ever-changing arena of composites represented by applica-
tions for electrical energy storage, epoxy molding compounds
and flame retardancy, environmental protection of electronic
packages, and materials for electromagnetic shielding. Other
applications described are microfluidics for bioMEMS, photo-
voltaics, reliability of organic electronics, and fabrication of sen-
sors. The polymer systems used for these are polyimides,
polybenzoxazoles, siloxanes, parylene and polycyclic olefins.
Overall, work is aimed at tailoring the mechanical properties,
dielectric properties, thermal stability, and cure temperature, as
well as mitigating packaging stress coupled with improving
interfacial adhesion.

We would like to thank the authors and peer-reviewers who
have made the publication of these manuscripts possible. We
would also like to thank Hilary Crichton, as the Associate Edi-
tor of this issue, as well as Stefano Tonzani, our Editor-in-Chief,
who along with Hilary conceptualized this series of special
issues. It is clear that the electronics industry could not have
occurred and cannot move forward at the same pace without
creative advances in polymer science and engineering. Beyond
this issue, we hope to bring you much of this progress in the
pages of future volumes of the Journal of Applied Polymer
Science.
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