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PREFACE


			This book describes an approach when are necessary digital systems capable of handling Gigabits per second (Gbps) I/Os using high speed serial link protocols. In general, these systems need to be reliable and synchronous between dozens of channels and boards employing Field Programmable Gate Array (FPGA) Multi Gigabit Transceivers (MGT).


			The work comments and explains why downstream systems under development need an emulator to act as data source and to help the debugging. On other hand, the upstream require a receiver to evaluate latency, data integrity and data format. In addition, presents the Advanced Telecommunication Computing Architecture (ATCA) standard developed to provide high-speed communication interfaces for telecommunication, military and aerospace industries, being also used in high energy physics instrumentation.


			Also describes a case study based on Compact Muon Solenoid/European Organization for Nuclear Research (CMS/CERN) Technical Proposal of 2015, which presents the upgrade foreseen to prepare the CMS experiment for the High Luminosity Large Hadron Collider (HL-LHC), also known as Run 3 Upgrade. In the LHC Run 3, the accelerator will increase the amount of simultaneous collisions (pile up), starting in 2022. Each Bunch Crossing will provide 140 pile up, generating a raw data rate of 1 Mbps in a frequency of 40 MHz. The update novelty will be the inclusion the Outer Silicon Tracker Level 1 Trigger (L1 Trigger). The system developed for the case study, Data Sourcing System (DSS), was used as part of the Associative Memory (AM)+FPGA proposal of the CMS Outer Tracker Level 1 Trigger. The emulation performed a mimic of the detector incoming data resultant from the collision events. The system was designed to help the CMS collaboration to debug and demonstrate the proposed trigger feasibility.


			This book can be used by graduate students, teachers, researchers and engineers interested in acquiring and improving knowledge of digital systems employing high speed serial link protocols. Those systems require high number of I/Os, synchronism, and processing. The DSS can be used to test any up or downstream system and to help the debugging process. This system is able to calibrate the tuning parameters of the channels measuring Bit Error Rate and latency.


			PhD Aílton Akira Shinoda
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