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Complete Compensator
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Compensator Realization
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Reactance Paper
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Compensator TF

Op‐amp GBW 
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Another Example
Power stage parameters

• Switching frequency:
fs = 1MHz

• Vref = 1.8 V

• Iout = 0 to 5 A

• Vg = 5 V

• L = 1 H

• RL = 30 m

• C = 200 F

• Resr = 0.8 m

• VM = 1 V

• H = 1

Point-of-Load Synchronous Buck Regulator

POL Converters

Intel, “VRM and EVRD Design Guidelines,” V11.1, Sept 2009
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Design Goals

• Set fc = 100 kHz

• Set ϕm > 52° (Q=1)

• Obtain ǁT0ǁ→ ∞

AC Modeling
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Loop Gain

Tu(s) = Hsense(1/VM)Gvd(s)

Plot magnitude and phase responses of Tu(s) to plan how to design Gc(s)

Uncompensated Loop Gain
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Exact Bode Plot of Tu

Lead Compensator Design

fc = 100 kHz
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Lead Compensator Summary
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Loop Gain With Lead Compensator

Lag Compensator Design
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Loop Gain with PID Compensator
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Exact Compensated Loop Gain

Construction of T/(1+T)
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Closed‐Loop Reference‐to‐Output

Reference Step Response
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Reference Step Response

Output Impedance
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Reactance Paper

Construction of 1/(1+T)
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Closed‐Loop Zout

Exact Zout
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Load Step Response

Load Step Response
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Chapter 9: Summary

Chapter 9: Summary
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Chapter 9: Summary


