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Abstract Designing reliable systrems has become more difficult in recent years. Negative-Bias-Temperature-In-
stability (NBTI) is one of the strongest reliability concerns for CMOS circuits. In this paper, we describe NBTI-Re-
covery-based multi-core LSI lifetime extension method. NBTI recovery is characterized by NBTI sensor fabricated
in a 65 nm CMOS technology.
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2 Degraded LSI performance can be recovered with NBTT re-

covery that leads to LSI lifetime extension.
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[ 3 The example of an (n + 1)-core LSI (C; — Cp41) opera-
tion is shown. Shortly before C; reaches to its lifetime at
t = t1, C1 changes to recovery mode, and C,4+1 becomes
active mode. By recovering one of n + 1 cores, n-core LSI
system does not stop and the lifetime can be extended due

to NBTI recovery.
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4 The off-leak current decreases with stress time compared to
its initial value. The recoverable component shown in Fig. 1
measured by off-leak current remains almost constant after
repeatedly added NBTI stress. It is defined that recoverable

amount is Rjeqp(ty) for stress time ty.
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5 (left) The measurement result of NBTI degradation follows

power law.

(right) The measurement result of NBTI re-

covery follows log t. In the case of nominal operation, the

relaxation speed is much faster than the degradation speed.

Due to this asymmetrical nature of NBTI, lifetime extension

by NBTI recovery is very effective method.
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[X] 6 The concept of a circuit operation to extend its lifetime.

LSI performance can be repeatedly recovered until Lo — P(t)

reaches to zero.
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