Stability Analysis of Multiphase Current-mode COT Control
with Phase overlapping

Processor core voltage regulators (VRs) widely use pulse distributor-based multiphase current-
mode constant on-time (COT) control to improve light-load performance, achieve fast transient re-
sponse, and simplify phase interleaving. The total current loop of an N-phase COT-controlled VR
becomes unstable for duty cycle D > 1/N without a sufficient external ramp. Also, the minimum
ramp (or critical ramp) required to pre-
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The critical stability limits are veri-

fied using SIMPLIS simulations  Fig. 2. Critical external ramp in two-phase overlapping region
and experimental results from a (S, = 0.55,,) of multiphase current-mode COT Control — Simu-
six-phase COT-controlled buck lation verification.

platform. These limits will provide a

lower bound for the ramp design of multiphase current-mode COT controllers.



