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Measurement Evaluation of Hot Carrier Injection
Using a Ring Oscillator with Stage Switching Function

Risa Topa! Ryo KisHipA?2 KazuTosHI KOBAYASHI® RyoicHI MivaucH!! AKirRA Hyoco!

Abstract: As MOSFETs used in integrated circuits become more miniaturized, reliability issues due to
aging phenomena such as Hot Carrier Injection (HCI) have become increasingly apparent. Generally, HCT is
evaluated by measuring the voltage-current characteristics of individual MOSFETs. However, this method
requires high-precision measurement equipment and circuits. In this study, we propose an evaluation circuit
using ring oscillators (ROs), which is a more simple method. By utilizing the stage switching function of
the RO, the oscillation frequency can be switched between two modes: one for measuring the degradation of
MOSFETSs and the other for measuring the oscillation frequency. The HCI degradation becomes dominant
in the proposed circuit. By using this circuit, we can evaluate HCI using the RO. The measurement results
using this circuit were approximated by an exponential function, with the parameter n ranging from 0.30 to

0.46, indicating that the HCI impact was dominant compared to the BTT impact.
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