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Development of proton test logic of RFSoC and Evaluation of
SEU measurement
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Abstract In this paper, we present the implementation of proton beam irradiation test logic and test
results for Xilinx's RFSoC FPGA. In addition to the FPGA function, RFSoC is a chip that integrates CPU,
ADC, and DAC and is attracting attention in the defense and space industries aimed at reducing the size
of the chip. In order to use these chips in a space environment, an analysis of radiation effects was
required and radiation mitigation measures were required. Through the proton irradiation test, the logic
to measure the radiation effect of RFSoC was designed. Logic for comparing values stored in memory
with normal values was implemented, and protons were irradiated to RFSoC to measure SEU generated
in the block memory area. To alleviate the occurrence of SEU in other areas, TMR and SEM were applied
and designed. Through the test results, we intend to verify this test configuration and establish an

environment in which logic design for satellites can be verified in the future.
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Fig. 1. test logic structure
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Table 1. Block memory specification
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Fig. 2. block memory error detect logic structure
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Fig. 3. TMR Verification Method Structure
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2. Proton energy by test

B shlom A4 AgEde

Ao Proton Energy Pulse Fluence
[MeV] A4 [/cm?2]

1 69 5001 2.255E9

2 69 5000 2.059E9

3 69 11560 5.628E9

4 69 36005 1.409E10
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Table 3. Proton particle irradiation test results

FS Fluence BRAM' Error Cross—sec.tion
[/cm2] [bit] [em2/bit]
1 2.255E9 27 1.6276E-15
2 2.059E9 30 1.9806E-15
3 5.628E9 72 1.7391E-15
4 1.409E10 214 2.0646E-15

A AlEEel Yol waw 60MeVolA el BRAM
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