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1. Introduction , 3. Fault Avoidance with CAD tools

¢ Fault Tolerant Technique with Reconfiguration ¢ _Fault Avoidance in Placement phase
A Fault Tolerance 1s crucial for SoCs in dependable systems. We modified the placer in VPRS5.0 to avoid fault tiles .
We focus on the FPGA IP core to realize dependable SoCs.
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FPGA can easily recover from faults using reconfiguration. pratt \ | ‘

Retry until no fault points are used.

Re-placement is performed only in Tile-level avozdance.

¢ Key points of Fault Tolerant technique
Recovery (detection and avoidance) time and performance of

applications depend on detection granularity. ' _Fault Avoidance in Routing phase
— We moditied the timing-driven router in VPRS.0.
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(a) Tile level (b) SB level (c) Multiplexer level All signals cannot go through the fault Tile.

Short Multiplexer level avoidance
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We propose fault detection and avoidance technique
for global interconnects in various granularities.
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Only the fault multiplexer is avoided.

IOB| |IOB| [IOB

2. Fault Detection Technique

¢ Key Idea of fault-detection
We combine several test paths to 1dentity the fault points correctly.

4.Evaluation

¢ Evaluation Conditions
Target Device

Target Fault
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€ Proposed test paths
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(a) oﬁhoégnaj_ pa“tvfl“ (clk\;x}iée and (c) rlght up and (d) eff—ﬁﬁ and” ex4p 328 038
counter-clockwise paths orthogonal path orthogonal path exdp 164 N/A 467 491 474 N/A: Implementation failed.

® Test paths. (a) and (b) WCTC pl‘OpOSGd i PI‘GVIOUS work. . # of fault-candidates Method (1) : 25 Tiles, 48 MUXs, Method (2): 2 Tiles, 2 MUXs.
They achieved 100% fault coverage for interconnect testing. MUX-level avoidance achieved high success ratio of implementation

@ (c) and (d) are newly prepared for fault diagnosis in this work. and performance same as no fault FPGA in short avoidance time!!

|||||||
_____________________________

||||||||
----------------------------------------------------------
———————————————————————————

__________




