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Qualifying FPGAs for Radiation-Tolerant 
Applications

 210 B13 instances→
 ~98% utilization in A1→

 130 Ring Oscillators→
 64 CPEs per ring→
 manual physical mapping→
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Results

●   No destructive latchup up to 62.5 MeV·cm 2 /mg and 110 °C
●   CRAM/BRAM cross-sections consistent with technology expectations
●   No TID degradation up to 1kGy (100 krd)
●   Built-in scrubber + TMR provide effective, layered mitigation
●   1.1 V core voltage minimises SEE susceptibility
●   GateMate is a credible European-sourced candidate for radiation-tolerant applications

Device under Test

●   GateMate A1, A2 | 28 nm Globalfoundries
●   20k/40k Logic elements (8-input LUT-tree)
●   5 Gbit/s SERDES
●   Open Source Toolchain using yosys and nextpnr

Irradiation Facilities 
Completed Campaigns

●   PSI, CH Proton  
●   CHARM, CERN  TID
●   HEARTS, CERN Heavy-Ion
●   UCL, BE Heavy-Ion
●   PARTREC, NL Heavy-Ion

Test Infrastructure

Heavy Ion Beam Setup @ UCL

More Information

 Radiation qualification reports→

[1]  https://www.nsrec.com/technical-program-2024-thursday/
[2]  https://indico.cern.ch/event/1127562/contributions/5028227/attachments/2513085/4319980/CRaTeBo_TWEPP.pdf
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