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Designing a Dependability Evaluation Method
for Logic Circuits Using Highly Reliable Cells
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Recently, with the continuous down-scaling of semiconductor process tech-
nologies, the failure rate and performance variations among transistors tend
to increase. They will cause reliability threats for future electronic devices.
To alleviate the dependability problems, standard cells named Highly Reliable
Cells (HRCs) were previously proposed by using transmission gates and dual
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rail logic to lower the failure rate, and balancing numbers and distances of
transistors between cells to decrease performance variations. The previous re-
search also designed functional units from HRCs and evaluated its reliability,
delay, and area respectively. However, the previous evaluations were based on
the assumption of up to one single fault per circuit without convergence. In
this research, for a more practical environment consideration, we proposed an
evaluation method, which take multiple failures and convergences into account.
Moreover, a design scheme has been widely studied to effectively avoid the area
increase, which is a common side effect toward high reliability. The results
show that with the proposed reliability evaluation scheme, an accurate study
of the general circuit dependability becomes possible. Our detailed evaluation
indicated that we could reduce 53% of circuit failare without area extension.
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4bit-adder 17 0 5xpl 93 16 9sym 30 5
alu4 832 92 apex4 1565 0 bed 57 18
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conl 17 4 duke2 303 95 FA 5 1
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misex3c 482 77 mux 9 3 mux8 84 28
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xord 4 0
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