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Abstract In this paper, a new on-chip aging sensing circuit based on flip—flops is
proposed to detect a circuit failure of MOSFET digital circuits casued by aging phenomenon
such as HCI and BTI. The proposed circuit uses timing windows to warn against a
guardband violation of sequential circuits, and generates three warning bits right before
circuit failures occur. The generated bits can apply to an adaptive self-tuning method for
reliable system design as control signals. The aging sensor circuit has been implemented
using 0.11lum CMOS technology and evaluated by 4x4 multiplier with power gating
structure.
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<Fig. 1> Guardband violation caused by aging
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<Fig. 2> Flow diagram of aging sensor [10]
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<Table 1> Comparison of the experimental results
with Ref. [10]

Specification [10] Proposed

# of outputs 1 3

Technology 65nm PTM 0.11um
DUT OpenRISC [4x4 multiplier

power penalty when the
. 0.1% 2%
aging sensors are off

ower penalty when the
Power benatty 75% 110%

aging sensors are on
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<Fig. 7> The layout of a 4x4 Multiplier with the
proposed aging sensing circuit
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