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Dielectric Property Analysis of BaTiO3 Capacitor Manufactured by Inkjet Printing Process
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Abstract: BaTiOs is one of the ferroelectric materials with excellent dielectric properties such as high dielectric constant, low
dielectric loss, and is widely used for the manufacturing of capacitors, piezoelectric converters, microsensors, and ferroelectric
memories. Inkjet printing is a technology which uses digital and contactless methods which significantly improves flexibility
associated with material and structural design, reducing manufacturing costs. Therefore, the top and bottom electrodes, BaTiO3
ink, and photocurable resin were all printed by an inkjet to produce a BaTiOs capacitor. The properties of the printed thin film
were analyzed. It was confirmed that the photocurable resin ink was well-infiltrated between the BaTiO3 powder particles printed
by inkjet. The dielectric properties of the capacitor such as dielectric constant which varies in accordance with frequency,
polarization and tunability that changes with voltage, were measured.
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2.2 Inkjet-printing process
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Fig. 1. Schematic of inkjet printing technique. (a) BaTiO; film
printing process and (b) resin infiltration process of BaTiOs.
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Fig. 2. X-ray diffraction patterns in BaTiOs; powders.
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3.2 Inkjet-printed BaTiOs;-resin composite
film for MIM capacitor
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Table 1. Tetragonality and grain size calculated from XRD patterns of
BaTiOs powders.

Lattice y Grai
Sample parameter(A) oa oram
(Tetragonality) size(nm)
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BaTiOs 3.99 4.04 1.014 66
Top
electrode(Ag)

P

Glass

vy Bottom BaTiO; + resin

electrode(Ag)

" Bottom electrpde(AQ)

Fig. 3. Full structure of the capacitor. (a) Cross-sectional image of the upper electrode printed on the BaTiOs film and (b) the structure and

actual image of the capacitor printed with resin infiltration.
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Fig. 4. Image of FIB-SEM cross section of the inkjet printed. (a)
BaTiO; film before infiltration and (b) BaTiOs capacitor after
infiltration.
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3.3 Dielectric properties of inkjet-printed
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Fig. 5. Inkjet printed BaTiOs capacitor (a) dielectric constant and
loss tangent, (b) hysteresis loop, and (c) tunability.
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