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Analytical Approach for NBTI-Induced Delay with RTN Model
on FPGA Routing Architecture

Yabuuchi Michitarou, Kazutoshi Kobayashi
Dept. of Electronics, Graduate School of Science and Technology, Kyoto Institute of Technology

Abstract

Recent study proposed that the origin of NBTI is carrier trapping and de-trapping activity by

defects in the gate dioxide. The challenge is to analyze NBTI-induced circuit delay degradation by using the
theory. We propose an analytical approach for aging degradations on FPGAs by NBTI, which causes threshold
voltage shifts on PMOS transistors. We analyze the delay degradation characteristics of the routing switches
and the routing structures on FPGAs. We evaluate that delay times in FPGA routing switches are increased.
The delay time in an FPGA routing structure is degraded by % after 10 years due to the effect.
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