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1�While�TID�failure�levels�for�Xilinx�FPGAs�are�typically�high�enough�for�most�missions,�non�volatile�memories�that�
store�the�FPGA’s�configuration�bit�stream�need�to�be�selected�with�care.�Many�of�the�current�non�volatile�memory�
devices�available�today�have�much�lower�total�dose�failure�levels�than�Xilinx�FPGAs.�
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2 Xilinx�SRAM�based�FPGA�Architecture�Overview�
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Figure�1.�An�example�of�SRAM�based�architecture�[3].�
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2�DSP�are�available�on�Virtex�4�devices�only.�
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3 Xilinx�SEU�Susceptibility�

3.1 Developing�Upset�Rates�
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Figure�2.�Per�bit�cross�sections�versus�effective�LET�for�four�Virtex�families�of�FPGA:�Virtex,�Virtex�II,�Virtex�II�
Pro,�and�Virtex�4.�
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4 Mitigation�Schemes�
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Figure�3.�Experimental�data�shown�with�the�theoretical�model�(2)�for�R�versus�r�of�the�fully�mitigated�design.�
Vertical�error�bars�represent�the�Poisson�distributed�statistical�error�in�counting�system�error�events.�The�
horizontal�error�bars�represent�recorded�fluctuations�in�the�ion�beam�flux�when�recorded�(instantaneous�flux�
was�not�recorded�for�every�run).�
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�
Figure�4.�Experimental�data�shown�with�the�theoretical�model�(3)�for�R’�versus�r�of�the�partially�mitigated�design.�
Vertical�error�bars�represent�the�Poisson�distributed�statistical�error�in�counting�system�error�events.�The�
horizontal�error�bars�represent�recorded�fluctuations�in�the�ion�beam�flux�when�recorded�(instantaneous�flux�
was�not�recorded�for�every�run).�
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6 Mitigation�and�Verification�Selection�
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7 Conclusions�
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