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BUCK-BOOST MODE SWITCHING METHOD FOR A DC-DC CONVERTER, AND DC-DC CONVERTER 
 

 

 

Main Technological Area   Electric Networks 

Keyword DC | bus | High Voltage | Low Voltage | Threshold 

 

Bi-directional DC-DC converter designed to operate between a high voltage bus and a low voltage bus, automatically 

adapting the operation to restore / maintain the required voltage levels. 

 

 
Figure 1 – Usage schematics  

 

TECHNICAL SPECIFICATIONS 

 

A bi-directional DC-DC converter basically performs two operations:  

- “boost Mode “: stepping up the voltage between an input bus, where there is a low-voltage DC source (28 V 

for example), and an output bus, where a higher DC voltage than that present on the input side is required 

(270 V for example);  

- “buck mode” stepping down the voltage between an input bus, where there is a high-voltage DC source, and 

a output bus, where a lower DC voltage than that present on the input side is required.  

 

The converter automatically sets itself in "boost mode" when the voltage on the "high voltage bus" is lower than the 

specified threshold. The converter automatically sets itself in "buck mode" when the voltage on the "low voltage bus" 

is lower than the specified threshold. 

 

INNOVATION/ADVANTAGES 

 

In the state of the art, the transition from "buck mode" to "boost mode" and vice versa is not automatic, or automatic 

but not "transparent" i.e. through an electronic control external to the converter that manages the transition. The 

solution proposed here achieves the transition from "buck mode" to "boost mode" in "automatic" and "transparent" 

mode, i.e. through the intrinsic characteristics of the "bi-directional DC-DC converter" illustrated in the circuit diagram 

in Figure 2. 
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Figure 2 – DC/DC Converter: schematics 

 

 

FIELDS OF APPLICATION 

 

Electricity distribution 

networks 
Energy storage, power generation plants, recharge wallboxes 
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