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Aging-Aware Timing Analysis Based on Machine Learning

SoNG BIAN!  MICHIHIRO SHINTANIY MASAYUKI HIROMOTO! TAKASHI SATO!

Abstract: As the transistor process technology continues to scale, correlated dynamic on-chip variations
(OCV) posits new challenges to the already complex static timing analysis (STA) process. In this paper,
we first address the problems introduced by dynamic OCV. In particular, we focus on the negative bias
temperature instability (NBTI) as the dnyamic variation mechanism. We then propose a learning-based
static timing analysis (LSTA) library to “predict” the timing of gates by efficiently capturing the correlation
between our designed correlated predictors. In the experiment, we used a ISCAS’89 benchmark circuit as a
training sample to create the learning-based STA library, and then conducted STA on two processor-scale
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designs using the library, achieving an absolute maximum error of 3.42%.
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ETIE, RN DA % T — MNMED NBTIL %
{EDBIE% “E” U, & KIS R G R 5 0] 5 D R AR
LB RBIEE THT D, 5B T4 Tay
IO & L U2 BUEER T, #RoFEHET7ILVIV X
DZEBEAIVITHDFHMEREZ ML /2. 7 DK
R, SPICEIZ& 221 IV VBB LIENT, HKHHE
3A2%DIEE TRAEDIBD NS AEBLEE FHITIS 2 %
~U7T.

T

AFFZED—ERIZ JSPS BHFEILEZE (B) 26280014, #
F5E (B) 15K15960 DB % 32 ) 7. & A5 D —H
&, EEKRERBUSER Y AT ARGHEEN L V2 —%
WU, HARY ) TV AKHEXOW I TIibN .
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