
CPM Oscillations for D>0.5

• The current programmed controller is inherently 
unstable for D > 0.5, regardless of the converter 
topology

• Controller can be stabilized by addition of an 
artificial ramp



Inductor Current Waveform in CCM



Introducing a Perturbation



Change in Inductor Current Over Ts



Example: Unstable operation for D=0.6



Example: Stable operation for D=1/3



Stabilization Through Artificial Ramp



Final Value of Inductor Current



Artificial Ramp: Additional Notes

• For stability, require |α|<1
• Common choices:

− ma = 0.5 m2 (stable for all duty cycles)
− ma = m2 (deadbeat)

• Artificial ramp decreases sensitivity to noise



More Accurate Models
• The simple models of the previous section yield insight 
into the low‐ frequency behavior of CPM converters

• Unfortunately, they do not always predict everything 
that we need to know:
− Line‐to‐output transfer function of the buck converter 
− Dynamics at frequencies approaching fs

• More accurate model accounts for nonideal operation 
of current mode controller built‐in feedback loop

• Converter duty‐cycle‐controlled model, plus block 
diagram that accurately models equations of current 
mode controller

• See Section 12.3 for additional info



More Accurate Model

• Simple model assumes  always
• Accounting for ripple, and artificial ramp 
weakens this approximation

• Using sampled data modeling
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Note: Comparison to Datasheet




