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Abstract Introduction

Measurements of Single Event Upsets (SEUs) e The Time Projection Chamber (TPC)[1] is the main tracking detec-

in the configuration memory of the readout tor of the ALICE experiment|[2]. The 18 trapezoidal sectors on each

control FPGA in the ALICE TPC detector have side of the TPC are divided into 6 readout partitions. Each readout

been performed during stable beam condi- partition is controlled by the Readout Control Unit (RCU) (green) E s
tions in the period from May to August 2011. which is connected to a number of front-end cards (yellow). VA

e The RCU is in charge of the data readout for the TPC with the
main contol functionality implemented in an SRAM based FPGA
from Xilinx. Due to the radiation induced by the colliding proton
beams, Single Event Upsets (SEUs) are expected in the configura-

SEU reconfiguration & monitoring
The Readout Control Unit (RCU)

1o Deta Aeaetion Sveter fyremet o o e tion memory of this FPGA. A reconfiguration solution has there-
DCS board y fore been implemented to detect and correct these SEUs [3],[4].
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FPGA can be remotely controlled through the Integrated Luminosity / Fill (nb”) .
i Fill number

Detector Control System (DCS) [6].

The analysis is based on the integrated luminosity [9] (for fills > 1 nb~') and number of SEUs accu-

Readback and 6 : mulated during stable beam conditions for pp collisions at a center-of-mass energy of /s =7 TeV.
eadback and reconfiguration In total 1552 SEUs were corrected in the period of May until August ( fills 1783 - 2010 ).
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The left plot shows that the occurance of SEUs are evenly distributed in time. The SEU bit locations

are also evenly distributed (middle) within the configuration memory of the FPGA. This is expected
with a uniform exposure of radiation and also seen during irradiation tests (right).
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Summary

The measurement results show an linear dependence between the number of SEUs in the configu-
ration memory of the RCU main FPGA and the cumulative integrated luminosity. Approximately
0.5 SEUs can be expected in the system of 216 FPGA per integrated luminosity of 1 nb~! during pp
collisions at /s =7 TeV.
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