To test the stability of electronic board performance, we had to deal separately with the two distinct radiation components: total ionization dose and neutron fluence. The total ionizing dose for 10 LHC years adds up to ~ 2 kRad for on-chamber boards and 200 Rad for peripheral crate electronics. The neutron flux integral over 10 years ranges from ~1012cm-2 to ~1010 cm-2. Analog parts of the electronics may suffer a steady and permanent deterioration in performance, while the main danger for digital electronics are the so-called Single Event Effects (SEEs) comprised of Single Event Upsets and Single Even Latching. If an SEE happens, electronics can typically be reset by reloading the program in the FPGAs or by recycling the power. Therefore, one can characterize SEEs by the meantime between SEEs. 

All electronics chips and components were tested in radiation by far exceeding the 10 LHC-year equivalent. For the boards of the final design, no significant deterioration in analog electronics board performance were observed (noise, gain, threshold, etc.).

All digital electronic FPGAs were tested for SEEs using typical  fluence of ~3x1011 cm-1. No SELs were observed on any FPGA during testing.  SEU rates were dominated by the control logic in the CFEB boards. The SEU rate was lowered significantly by introducing a design with triple voting logic. The mean time between SEEs on a single CFEB was measured to be 700 hours. With ~2400 CFEBs in our system a single CFEB will fail due to an SEU every 30 minutes. 

