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ABSTRACT:  We present an overview of the current research and development in Built-In Self-Test (BIST) for the Xilinx Virtex 4 Field Programmable Gate Array (FPGA).  The programmable resources to be presented for BIST include the Programmable Logic Blocks (PLBs) and the programmable Input/Output (I/O) buffers.  Prior work in BIST for PLBs and I/O buffers will be discussed along with unique aspects of the current research and development that take advantage of features and capabilities offered by the Virtex 4 architecture.  The current status of this work in progress will be presented along with the plan for future work.
The objective of this work is to develop logic BIST for Virtex 4 FPGAs and devise techniques to speed up the test process. An FPGA is divided into sections where one section is the test circuitry and the other section is the circuit under test (CUT). The FPGA is then reconfigured in a way such that the CUT now becomes the test circuitry and vice versa. FPGAs today are very large with a lot of resources to be tested, as a result, a large number of test configurations are required and the time required to test these devices is also very large. Techniques like ‘partial reconfiguration’ of an FPGA and ‘partial configuration memory readback’ are used to speedup the process. The use of an embedded processor for BIST is arguably one of the best techniques to speed up the test, since all the time consuming activities of BIST like reconfiguration, result retrieval and diagnosis can be done internally at a much faster speed. 

The current research work involves development of configurations to completely test the logic portion of a Virtex 4 FPGA making use of all the speedup techniques mentioned previously.
Contact: Vishwani Agrawal, vagrawal@eng.auburn.edu
