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« Dynamic Partial Reconfiguration (DPR) is the ability

of a programmable device (i.e., FPGA) to
dynamically change some of its selected portions

while the rest is unchanged and operating
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« Dynamic Partial Reconfiguration (DPR) is the ability

of a programmable device (i.e., FPGA) to
dynamically change some of its selected portions

while the rest is unchanged and operating

— Often used to hardware accelerate tasks by on-
demand reconfiguration with specific IP-Cores
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« Dynamic Partial Reconfiguration (DPR) is the ability
of a programmable device (i.e., FPGA) to
dynamically change some of its selected portions
while the rest is unchanged and operating

But:

— |s the DPR process itself dependable?

— |Is It possible to exploit DPR to improve FPGA
robustness by mitigating Non-functional
properties (i.e., temperature, power, aging)
effects?
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ISSUE:

« When performing partial reconfiguration, wrong
data can be written in the FPGA configuration

memory
GOAL:

* Increase the dependability of the partial
reconfiguration process by avoiding
misreconfigurations

MY CONTRIBUTIONS:

« Detecting faults before configuring the FPGA [9] or
correcting a misconfiguration [6] with minimal
Impact
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Original Partial Bit File split CRC generated Partial Bit File
Bit File into logical for each word in reassembled
Blocks critical Block with CRC

CRC Signatures are inserted to protect the bitstream
addressing and control words, avoiding
reconfiguration with faulty data
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' A
A special partial bitstream, for each reconfigurable
partition, Is compressed and stored internally the

FPGA, to quickly reconfigure if a faulty bitstream has
been read
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ISSUE:

« NBTIIinduces a degradation of the robustness of
the cells by decreasing its Static Noise Margin,
especially if the data stored is statically 1 or 0

GOAL:

 Mitigate aging effects in SRAM-based FPGA
configuration memory

MY CONTRIBUTION:

« By taking advantage of the unused hardware
resources and allocating functions to be
Implemented uniformly into available resources
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AMBA bus

By ensuring the 50% probability of having ‘0’ in each
configuration memory bits, by switching among two
status (Work and Rest), providing the minimum aging
effect [5] increasing the SNM
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ISSUE:

 Non-functional properties (i.e., temperature, power,
aging) variations are affecting systems
performances and reliability, modifying systems
behavior

GOAL.:

* Increase Systems-on-Programmable-Chip
dependability exploiting DPR

MY CONTRIBUTION:

« SATTA [13]: a methodology to predict critical path
delay changing in FPGA-based system to avoid

Transition Delay Faults (TDFs) due to NFPs,
Integrated into state-of-the-art FPGA design tools
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