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Abstract: A charge punp power converter efficiently provides electrical
power by dynamically controlling a switch matrix of the charge punp.
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(54) Title: MULTIPLE OUTPUT DYNAMICALLY REGULATED CHARGE PUMP POWER CONVERTER

L (57) Abstract: A charge pump power converter efficiently provides electrical power by dynamically controlling a switch matrix of
— the charge pump. Instead of open-loop oscillator-based control, a dynamic controller provides power upon demand by sensing the
. output voltage and changing the operating frequency of the charge pump in response. Moreover, this closed-loop dynamic control
intrinsically voltage regulates the output voltage of the charge pump power converter without the inefficient addition of a step-down
voltage regulator, downstream of the power converter. Additional efficiencies are achieved through maintaining the voltage ripple
across the fly capacitor and/or the load capacitor. Also, a three-state control scheme is used to charge the fly capacitor, wait for the
output voltage to drop to a predetermined level, and discharge the fly capacitor. Furthermore, a multiple-output charge pump power
converter provides multiple voltage levels for devices such as portable communication electronic devices.
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