Phase-Management Demonstration

Sept 07, 2007

One common technique to increase light-load efficiency (when using interleaved phases) is to shut down a
phase to eliminate its associated switching losses. This is accomplished externally to the UCC28070 by means
of enabling and disabling the gate-drive IC driving the MOSFET(s) of the designated phase.

When a phase is shut down, the system voltage-loop gain is cut in half, and the UCC28070 VAO error voltage
adjusts to re-establish regulation. Vour droops about 20V and substantially recovers within 200ms.
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A simple circuit is can be used to immediately double the Ryuo value to compensate for the voltage-loop gain
reduction. As a result, the disturbance on Voyr is practicably undetectable.
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When the shut-down phase is restarted, the system gain is restored, and the UCC28070 VAOQ error voltage
adjusts to re-establish regulation. Vour overshoots about 24V and substantially recovers within 150ms.
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The simple compensation circuit immediately restores the Ryvo value back to normal to compensate for the
system voltage-loop gain increase. As a result, the disturbance on Vour is again practicably undetectable.
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Note: In addition to changing Rimo, the compensation circuit should connect the CAO output of the affected
phase to ground to eliminate a restart current spike on Iy. If this CAO output is not grounded when the phase is
shut down, it will saturate to ~6V. When the phase is restarted, there is a short time-delay as the CAO voltage
decreases from saturation back down to its normal level, during which time the input current for that phase may
increase to the peak current limit. This brief current spike (lasting a few hundred microseconds) may add an
overshoot to Vour of a few volts.
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» Phase management accomplished by external
control of MOSFET-driver enable/disable.

» Simple 2-part circuit can reduce recovery time.

Wi TEXAS INSTRUMENTS

Mg REAL WORLD SIGNAL PROCESSING
Proprietary Information

Y




