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BACKGROUND
Energy sources like Solar Arrays and RTGs 
have a characteristic Current – Voltage profile 
where there is nominally a single maximum 
power point.
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Key Technology Features
• Ensures stability by transferring energy from a source to a storage element via 

an effectively open loop switching regulator
• Converges to and operates at the Maximum Power Point of the energy source 

by using a simple perturb & observe algorithm running on an MCU
• Generates I-V profiles of the energy source without dedicated test cells
• Optimizes noise characteristics by operating with temporally phased switching
• Optimizes conversion efficiency 
 by utilizing GaN switches 
 and smart diode circuits

String Switchers
String switchers are simple and Robust, but they operate in 
Direct Energy Transfer by directly connecting the 
Solar Array to the Battery, leaving power on the
array

Clockwise from upper left: (1) PWA of a breadboard Bi-Phase Buck Converter 
implemented with GaN switches, with MCU daughter-card. (2) Oscilloscope view 
showing the duty cycle control variable and resulting voltage ripple with 180˚ 
phase separation. (3) Efficiency plot showing 96.5% peak power conversion 
efficiency. (4) MCU-generated direct I-V profile of the solar array simulator at 3 
different irradiance levels

State of the Art
Uses switching 
converters with negative 
feedback, and can 
require large capacitive 
banks to mitigate 
stability concerns

Energy transfer to a battery can be increased 
by operating at this point. By slowly adjusting 
the duty cycle (D) of a power converter, the 
voltage of the source is adjusted without 
compromising the stability of the system

A Time-Triggered Embedded System, written 
in C, showed 97-99% convergence to the MPP
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