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High-Yield Production of Ultralarge
Ba, gSr,»TiO; Capacitors Hinges
Upon Pt Dewetting

Cracks. Pinholes. Inclusions. Any of
these can be a materials researcher’s night-
mare foretelling the end to a capacitor.
P. Daniels, J. Thlefeld, W. Borland, and
J-P. Maria, however, designed a cost-effec-
tive process to develop electrodes that are
tolerant of cracks and defects that would
normally short circuit a capacitor. Con-
trary to conventional procedure, they
sputter Pt electrodes onto thin-film
Bag gSro,TiO; (BST) dielectrics before the
annealing process that crystallizes and
densifies the ceramic layer. During the
900°C anneal, Pt atoms migrate away
from microstructural defects but remain
wetted to the rest of the film surface. The
researchers from North Carolina State
University and Dupont Electronic Tech-
nologies say the high-yield process can
be used with other oxide-metal combi-
nations to manufacture large-scale, low-
cost capacitors.

As the researchers describe in their arti-
cle in the July 2007 issue of the Journal of
Materials Research (p. 1763; DOI: 10.1557/

JMR.2007.0272), “Because the probability
of depositing an electrode over such a
defect scales with capacitor dimension,
limitations in yield [traditionally] can be
traced to defect area density.” Thus, in the
absence of clean room processing, produc-
ing millimeter- to centimeter-scale thin-
film capacitors is a tremendous challenge.
Using the phenomena of Pt dewetting, the
group routinely achieved 5-pF capacitors
that were 1 um in thickness and 2.5 cm in
lateral dimension. Functional capacitors
had a dielectric loss tangent of <0.15
(lower values typically mean better quali-
ty capacitors). The procedure provides
dramatic yield improvement of large-
scale, functional capacitors without using
costly clean room environments and spe-
cialized equipment to prevent defects.

The success of the procedure hinges
upon the naturally high metal-oxide sur-
face energy. Because of the high interfacial
energy, thin films of Pt will dewet a dielec-
tric surface at sufficiently elevated temper-
atures. Daniels and colleagues found that
Pt electrodes at least 150-nm thick provide
continuous Pt coverage and avoid dewet-
ting and beading during a 900°C anneal.

At this Pt thickness and anneal tempera-
ture, however, Pt retreats from the imme-
diate vicinity of cracks or surface asperities,
which often lead to short circuit pathways
and capacitor failure. The researchers
hypothesize that high physical curvature
at these potential defect sites drives the
electrode rearrangement.

The process updates established low-
cost fabrication routes to provide high-
yield, thin-film capacitors. The researchers
believe the success of electrode deposition
followed by sintering will apply to capaci-
tors with other metal-oxide combinations
having high interfacial energy.
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One-Dimensional Ag Nanoparticle
Arrays Formed by Decomposition
of Precursor Nanowires
Assembling one-dimensional (1D)
nanoparticle arrays is more challenging to
achieve than generating other nano-
particle arrays because of their isotropic
structure and nondirectional interaction.
J. Nishijo and co-workers from the Institute
for Molecular Science, Japan, produced
diameter-controlled, 1D Ag nanoparticle

Setting New Standards in GPC

In a single experiment, our technologies make it possible to obtain absolute molecular weight,
molecular size and intrinsic viscosity distributions, as well as information on structure,
conformation, aggregation, branching and copolymer and conjugate composition for natural
and synthetic polymers, copolymers, proteins, protein conjugates and excipients.

Viscotek is proud to once again set a new standard in GPC!

More than twenty years ago Viscotek revolutionized GPC detection with the introduction of
the four-capillary differential viscometer detector. Since that time we have continued to set the
standard in GPC with innovative and unique products like the Integrated Triple and Tetra
Detector Array’s (TDA’s), the GPCmax™ Integrated Pump / Autosampler / Degasser Module,
OmniSEC™ software and Complete GPC/SEC Advanced Detector Systems.

Introducing the Model 350 HTGPC, a revolutionary new generation of High Temperature GPC
that represents a breakthrough in characterization technology. The 350 HTGPC features:

® Modular component design with a removable detector module for easy maintenance.

e Advanced detection with built-in LALS/RALS Light Scattering Detector and Four-capillary

Differential Viscometer.

e Automated sample preparation and delivery with the Vortex

Autosampler/Autopreparation Module.
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o Self-cleaning in-line sample filtration with proprietary back-flush valve design.
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