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Homogeneous Ring Oscillator with Staggered Layout
for Delay Variability Characterization

Abstract: Ring oscillator circuits are useful for characterization of MOS transistors under switching opera-
tion. To evaluate the delay variation of individual logic gates as well as drain current variation of individual
transistors, it is desirable that the ring oscillator consists of a small number of stages. Accurate charac-
terization of per-gate variation becomes difficult, when a different logic gate for oscillation control, such
as a NAND gate, is included in the ring, or when there is heterogeneity in wiring length. We propose a
homogeneous ring oscillator structure with staggered layout that utilizes virtual supply line for oscillation
control. We demonstrate the validity of our proposed structure by measuring a test chip fabricated in a
65 nm CMOS low-power bulk process. The staggered homogeneous ring oscillator is effective for estimating
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gate-level characteristics.
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