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Types of tests to be performed

1. SEU test: detect single event upsets in the FPGA configuration file and application logic registers. 

2. SEL test: detect single event latchup in the FPGA.

3. TID test: measure the FPGA maximum ionizing doze

Tasks to be completed before testing

1. Design an FPGA test board for the device under test (DUT)

2. Develop firmware for FPGA radiation test setup.

3. Integrate hardware firmware and software

4. Verify that the test hardware, test software, and the FPGA devices operate as expected. Run the FPGA test setup at Fermilab.

5. Specify beam test conditions. Beam flux and time of exposure for each test and testing sequence.
6. Generate the DUT configuration and test file.

Tests to be performed during exposure

1. The SEU test must be performed with almost no TID accumulation in the device (i.e. low flux). During exposure SEUs will be detected and counted. The SEUs are detected by the PTA firmware comparing the configuration and logic files with the readback FPGA data. 0 to 1 and 1 to 0 flips will be accounted separately. A free running counter will stamp the flip time. At the beginning of the test increase flux gradually to calibrate SEU rate.
2. Monitor the Icc current of the FPGA during the SEU test to detect latchups. If a latchup happens, reset, reconfigure or cycle the power.
3. During the TID test monitor Icc current until increases to 2, 3, 4 times the nominal current.

Tests to be performed after exposure
1. Test for annealing in the FPGA used to measure TID.

