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Abstract: Reliability of electrical connections of a Low Temperature Co-fired Ceramics (LTCC) device is always a challenge. LTCC base plates are fabricated, over which a device or a sensor can be placed. Vias punched at the corners allows the provision for the electrical connection to the sensor. Conductive PdAg lines printed over the surface can be used to join the sensor part with the base plate using brazing technique. Cost of fabrication is lowered by punching the cavities using a zig fixture.
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1. INTRODUCTION
Various methods to provide electrical connections viz. wire bonding, soldering, and reflow technique have their own limitations. The durability and lifetime of a device lies with its stable interconnections [1, 2]. The fabricated sensor is die bonded on a substrate and connections to the outer world are provided by wire bonding technique. This conventional method of packaging requires relatively larger area. Flip chip technique used for packaging also has its limitations in case of packaging a sensor which should be open to the ambient such as hot-plate where heat dissipation is necessary to minimize the losses or a pressure sensor to provide input pressure. Therefore in order to provide highly reliable connections within a smaller area, a base plate using LTCC technology is designed and fabricated. This plate also provides mechanical strength to the device placed above it. The complete module thus formed could be viewed as a “stand alone” model. Brazing technique can be used to connect sensor part with the base plate. The vias filled with conductive PdAg paste provides a path to connect the device with the plate electrically. These connections can be provided using flip chip technique. The cost of overall fabrication is reduced remarkably by using a zig fixture against costly via-puncher or laser system to punch the cavities and the vias on the LTCC substrate. Square cavities of length 14.1 mm and vias of diameter 0.5 mm are punched. The size of the cavity and via can be changed according to the design specification of the sensor.
2. EXPERIMENTAL
The process of fabrication involves series of steps. The fabrication flowchart is shown in Fig. 1. LTCC tapes of thickness 10 mil each were taken and brought down to a size of    3” x 3”. Proper registration marks were also punched. After this step the vias of 0.5mm diameter were punched. Four such tapes were aligned together and laminated in an air sealed bag. The cavities were punched after lamination. The substrate was then co-fired in a kiln to form a hard ceramic. Conductive Ag paste was used to fill the vias. After co-firing the substrate again, PdAg paste was printed on the four sides of each base plate. This will serve as the base layer in brazing technique and joining the base plate with the sensor. Finally gold pads were printed over the vias to provide proper contact between sesnor part and base plate for proper transmission of the electrical signal. 
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Fig. 1. Flowchart of fabrication process


The fabricated base plate is shown in Fig. 2 (a). The complete structure after dicing will provide nine plates over which the sensor can be placed respectively. The enlarged view of the junction across the cavity is also  shown in Fig. 2 (b).
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Fig. 2. (a) Fabricated base plate and (b) enlarged view of the junction across the cavity
3. CONCLUSIONS
The base plate is fabricated successfully. The overall area of the complete package can be reduced by providing the electrical connections from the bottom of the plate. The size of via was much larger (0.5mm), therefore via filling has to be done after firing of the substrate. This minimizes the effect of Co-efficient of Thermal Expansion (TCE) mismatch between the substrate and the paste. Square pads of gold are printed over the filled vias to provide larger effective area of contact for electrical conduction. The design can be modified according to the size of the device to be placed.
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