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Development and Study of Metallization for Microwave Dielectric Ceramics
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Abstract : In this study, laser patterning and electroless copper plating were used to metallize microwave
dielectric ceramics. The process temperature of the metallization was lower than other process methods such as
Low Temperature Co-fired Ceramics (LTCC) and Direct Bond Copper (DBC), showing that this technology can
effectively reduce the energy consumption and significantly reduce the cost for cooling equipment. In addition,
compared with conventional silver paste sintering method, this process produces no short circuit or incomplete
metallization in the wall of the holes. Therefore, after completing ceramic metallization process for different
batches, it is not necessary to inspect individual devices. The process not only shortens the entire process time
but also reduces labor cost. By optimizing laser parameters, the minimum line width error is within £50 pm and
the line position accuracy is within +50 um. The accuracy and reliability of the signals are also improved through
the parameters optimization. In addition, this study shows that laser-pattern-trimming can be used to tune the
frequency of ceramic device and improves its efficiency, allowing to solve the frequency deviation problem caused

by the composition difference of ceramic materials.
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