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Abstract: High performance packages must have a minimum insertion loss and return loss. In this paper,
we design a millimeter-wave ceramic package using LTCC (Low Temperature Cofired Ceramic) techno-
logy to satisfy excellent transmission characteristics and characterize in a frequency range from DC to
30 GHz using the FEM (Finite Element Method) calculation. From these calculation results, the designed
feed-through structure achieved 0.32 dB, 16.8 dB of the insertion loss and the return loss at 30 GHz
respectively. This designed ceramic package will be useful for MMIC (Monolithic Microwave Integrated
Circuit) modules.
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Fig. 1. (a) Top view of ceramic package feed-through;
(b) Side view A-A' of ceramic package feed-
through; (c) Side view of ceramic package feed-
through with via ground ; (d) Side view of ceramic
package feed-through structure with solid ground.
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Fig. 2. (a) Total ceramic package feed-through structure;
(b) Analysis structure for ceramic package feed-
through measurement.
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Fig. 3. (a) Test pattern structure of CBCPW{(Conductor-
backed coplanar waveguide); (b) Test pattern str-
ucture of microstrip line.
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Table 1. Ceramic package manufacturing process
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Fig, 4. (a) Measurement and simulation result of CBCPW (Conductor-backed coplanar waveguide) test pat-tern; (b)

Measurement and simulation result of microstrip li
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Fig. 5. S-parameter of ceramic package feed-through ac-
cording to ground structure (fig.1); (a) Return loss;
(b) Insertion loss.
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Fig. 7. Analysis result of ceramic package measurement
structure; (a) Return loss; (b) Insertion loss.

Fig. 8. Millimeter-wave ceramic package under manufac-
turing process.
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