HDL

POLITECNICO
DI TORINO

Dipartimento di
Automatica e Informatica

PhD Candidate:

Digital Design Techniqgues for Dependable
High Performance Computing

SARAH AZIMI

Supervisor \

/

Due to the decreasing of feature sizes of
VLSI circuits, radiation induced Single Event
Transients (SETs) are dominating the event
ratio on modern devices. SETs can propagate
through the circuit and be sampled by the
storage element, leads to an error.
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The goal of this research is to propose a
complete implementation flow including
SET sensitivity analysis and etfective fault
tolerance of the circuits oriented to aerospace
and autonomous vehicle.

3. Developed Workflow

The developed workflow includes a SET
analyzer and netlist modifier for mitigating
the circuit against SET.
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The developed flow for the accurate evaluation and mitigation of SET effect.

* SET Analysis

The first phase is providing an effective
methodology for analysis of the SET
sensitivity taking into account different SET
propagation scenarios.

* Mitigation Insertion

The circuit netlist is modified by inserting
the filtering circuitry for SET mitigation. The
tool modities the plain netlist by adding
filtering logics based on the performed SET
analysis.

4. Results

This worktlow has been applied to SoC
embedded in EUCLID European Space
Agency mission. Microsemi ProASIC3 Flash-
based FPGA device has been used for
implementing EUCLID circuit. For radiation
exposure of 4Krad, SET pulses with duration
between 0.43 ns and 0.48 ns have been
considered.
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