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Use Dynamic Partial Reconfiguration not only for accelerators,
but to dynamically exchange the instruction decoder!

Minimal-area RISC-V processor cores rely on

architectural trade-offs affecting correctness,

robustness, and potentially security-relevant il
behavior. To mitigate these issues, this work Partial Bitstreams
demon.strat@ FPGA-based Part:al rqnt:me a2 core S
reconfiguration for dynamically switching econtig.
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between compact and stricter decoder variants
on demand, depending on the application
requirements.

Initial Problem & Approach S

B Compact Decoder Design:

stem Architecture

Reconfigurable decoder partition integrated into FazyRV.

]
B FazyRV [1] uses an Espresso-generated minimal-area decoder. B Partial bitstreams stored inside external QSPI flash memory.
]

B “Don’t-care” bits reduce logic complexity and hardware area. Runtime reconfiguration managed by the Dynamic

B Malformed instructions may therefore trigger unintended behavior.

B Stricter Decoder Variant:
B Additional instruction checks reduce semantic ambiguity.
B Yields improved correctness and robustness.

B Yet, increased hardware resource consumption.
B Runtime Reconfiguration:

B Decoder variants can be exchanged during runtime using Dynamic
Partial Reconfiguration (DPR).

B Different code workloads can use different decoder variants.

B Robustness and area efficiency can be balanced dynamically,
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Evaluation & Results

B Reuse of existing FazyRV test and verification infrastructure.

B Stricter decoder variant has increased hardware resource
utilization:

B +31% LUTs / +39% Flip-flops
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Only the decoder partition is exchanged
without full FPGA reconfiguration [3].
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B — No measurable impact on the achievable f,,,y in this setting.
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