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ABSTRACT

This thesis describes the electronics for the STC, a part of the "Silicon Track Trigger", new trigger processor which is being designed for the D0 experiment at the Fermi National Accelerator Laboratory in Batavia, Illinois, Fermilab The silicon track trigger project is done in collaboration between the Electrical and Computer Engineering Department at FAMU-FSU and the Physics Departments of Florida State University, Boston University, Columbia University, and the University at Stony Brook. 

 The D0 detector is a general-purpose detector for the study of antiproton-proton collisions at high energy. The construction and operation of the detector is done by the D0 collaboration, which presently consists of about 450 physicists from about 50 universities and research laboratories.  The particle created in the proton antiproton collisions generates signals in a silicon micro-strip detector, which can be used to reconstruct the tracks of the particles. The new trigger processor will use these signals from the new Silicon Micro-strip Tracker (SMT) to tag collisions in which long-lived b-quarks are produced. The study of events containing b-quarks can help in addressing many fundamental questions in particle physics. The new trigger processor will add significantly to the physics capabilities of the D0 detector in these areas. The silicon track cluster card (STC) accepts the digitized data from the strips in the SMT, finds clusters of strips with charge on them, determines the centroid for these clusters, and checks which of those centroids are within roads corresponding to candidate tracks.

Very High Speed Integrated Circuit (VHSIC) Hardware Description Language (VHDL) is used to describe the behaviour model of the design. The MAXPLUS –II synthesis tool by ALTERA Corporation was used to implement the design in FPLDs. The final design is implemented in three FPLDs of the FLEX10K family by ALTERA Corporation. 
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