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Electroceramics enable currently many important electronic and electro-optic devices. The applications are
innumerous, ranging from capacitors, nonvolatile memories, pyroelectric sensors, surface acoustic wave (SAW)
substrates, optical waveguides and optical memories and displays, semiconductor memories, piezoelectric
actuators and sensors, microwave dielectrics, soft magnets and hardmagnets, among many others. The market
is also large. The advanced ceramics market that includes ceramics for electrical and electronics, medical and
bio-medical, transportation, industrial machinery, environmental, chemical, and defense and security, is
predicted to be $9.5 billion by 2020. The electronics industry is one of the largest end-user industries of
advanced ceramics with a share of more than 40% of the total market size (MarketsandMarkets, January 2017).
To respond to the current societal needs electronics must be low cost, small, portable, connectable, flexible and
compatible. Applications of electroceramic films are then ubiquitous. We believe that among the most versatile,
low cost and sustainable processes to fabricate electroceramic films is Electrophoretic Deposition (EPD).

Within this context we have been
BNT tested film exploi@ing EPD for the fabrica_tion of
: ; h some important electroceramics as:
_____ 74 PbZrl.XTiX03, BaNdzTi5014,

x &s I_I h BalLasTisO1s, TiTesOg, CuzTeOs,
Vi Ko.sNaopsNbOs, SrTiOs,
Al,O, substrate SraNd2TisNbgO30 and SnOsz. In this talk
we will summarize our most relevant

s i s s A contribution to the field and the lessons
s o - : learned. From the understating of the
suspension chemistry, including issues
like lixiviation and suspension stability
dependence on particles morphology,
to the opportunity that constrained
sintering imposed from the substrate is
in terms of final electrical properties,
through the development of alternative
processes that permit to overcome
EPD limitation of conducting substrates
to the proof of device concept, we will
advocate that EPD is a viable and
promising method for the fabrication of
References: thick functional electroceramic films.
1. Ceramic Processing Strategies for PZT Thick Films on Copper Foils, Aiying Wu, Paula M. Vilarinho,
Angus I. Kingon, Acta Materialia, 58, 2282-2290, 2010.
2. Textured Microstructure and Dielectric Properties Relationship of BaNd2TisO14 Thick Films Prepared by
Electrophoretic Deposition, Zhi Fu, Paula M. Vilarinho, Aiying Wu, Angus I. Kingon, Advanced Functional
Materials, 19, 1-11, 2009.

o © o
2 o @

Median grain area (um’)

o
()

=3
o

0 30 60 S0 120 150 180 ¢
Isothermal time (min) .

3. Titanium Tellurite Thick Films Prepared by Electrophoretic Deposition and Their Dielectric Properties,
Xinming Su, Aiying Wu, Paula M. Vilarinho, Scripta Materialia, 61, 536 — 539, 2009.
4. Effect of the substrate on the constrained sintering of BaLaaTi4Oss thick films, Luis Amaral, Christine

Jamin, Ana Senos, Paula M. Vilarinho, Olivier Guillon, Journal of the American Ceramic Society, 95, 12, 3781-
3787, 2012.

5. The Critical Role of Suspension Media in Electrophoretic Deposition: The Example of Low Loss
Dielectric BaNd2TisO14 Thick Films, Paula M. Vilarinho, Zhi Fu, Aiying Wu, Angus I. Kingon, The Journal of
Physical Chemistry B, 117, 1670-167, 2013.

Unleashing the full sustainable potential of thick films of lead free Potassium Sodium Niobate (Ko.sNaosNbOs3) by
aqueous Electrophoretic Deposition, Amit Mahajan, Rui Pinho, Morgane Dolhen, M. Elisabete Costa, Paula M.
Vilarinho, Langmuir, 32, 21, 5241-5249,2016



