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The characteristics of bismuth magnesium niobate multi layers

deposited by sputtering at room temperature for appling to embedded capacitor
Jun-Ku Ahn', Hyun-Jin Cho Taek-Hee Ryu , Kyung-Woo Park’, Nguyen Duy Cuong Hur-Sung Gi', Nak-Jin Seong', and
Soon-Gil Yoon'
School of Nano Science and Technology' and BK21 Edu Center for Advanced Intelligent Components and Materials®
, Chungnam National University, Dagjeon, 305-764, Korea

Abstract : As micro-system move toward higher speed and miniaturization, requirements for embedding the passive
components inte printed circuit boards (PCBs) grow consistently. They should be fabricated in smaller size with
maintaining and even improving the overall performance. Miniaturization potential steps from the replacement of
surface-mount components and the subsequent reduction of the required wiring-board real estate. Among the embedded
passive components, capacitors are most widely studied because they are the major components in terms of size and
number. Embedding of passive components such as capacitors into polymer-based PCB is becoming an important strategy
for electronics miniaturization, device reliability, and manufacturing cost reduction

Now days, the dielectric films deposited directly on the polymer substrate are also studied widely. The processing
temperature below 200°C is required for polymer substrates. For a low temperature deposition, bismuth—based pyrochlore
materials are known as promising candidate for capacitor

B:Mg2aNbysOr (B:MN) multi layers were deposited on PU/TiO»/SiOy/Si substrates by radio frequency magnetron
sputtering system at room temperature. The physical and structural properties of them are investigated by SEM, AFM,
TEM, XPS. The dielectric properties of MIM structured capacitors were evaluated by impedance analyzer (Agilent
HP4194A). The leakage current characteristics of MIM structured capacitor were measured by semiconductor parameter
analysis (Agilent HP4145B). 200 nm-thick B,MN muti layer were deposited at room temperature had capacitance density
about 1uF/cm® at 100kHz, dissipation factor of < 1% and dielectric constant of > 100 at 100kHz
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