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Fast transient recorder and data acquisition based on FPGA
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research goal:
Fast development of FPGA solutions for time critical tasks
Introduction
In fusion research it is sometimes necessary to handle datat a very high sampling rate. The normal current microprocessor systems are inadequate because of their limitations in speed.
A solution is to realize the data acquisition using FPGA (Field Programmable Gate Array) technology, which allows parallel calculations in real time. FPGA programming is however not
an easy task because of the required skills in HDL. The main topic of my research program consists in developing a LABVIEW framework to manage the FPGA hardware, which
represents an alternative approach to FPGA application development. In particular the developments of this tool will start from the managements of the asynchronous events in a
new configuration for fast ADC . Possible applications:Fast transient, ADC converter, Saddle colls fast control.
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Hypothesis: Each hardware logic function can be emulated software
and vice versa. In the same way we can emulate sequential networks such as the flip-flop
Take in example the Truth table: it can be emulated by the software: The truth_ taple rappresent th_e LUT which is the fundamental cell of the FPGA.
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The Field Programmable Gate Array are composed of three elements. Lot = A
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T T internal RAM blocks . Programming a FPGA means to connect together many the 1/O cells
. L This is an example of interconnection. Typical complete architecture of an FPGA.
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The system must be composed of a host that is running Labview and a target containing “ui TFie : - : :
an FPGA configured from the host, but it can work independently in a real time. o =83 Froject: Untted Project 7 4
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Digital signals are input or output depending on how you configure the FPGA. FPGA for digital
You can configure the voltage levels of 1.8, 2.5, 3.3 volts, it is recommended to use the or analog. = Example of acquisition of
largest value in noisy environment. digital I/O with FPGA.
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