
Annals of the „Constantin Brancusi” University of Targu Jiu, Engineering Series , No. 2/2021 

 

142 

 

 

TWIN-BUCK CONVERTER WITH ZERO-VOLTAGE TRANSITION 

 

Eugen RĂDUCA, Babes -Bolyai University, Cluj Napoca, ROMANIA 

Mihaela MOLNAR*, Babes -Bolyai University, Cluj Napoca, ROMANIA 

Alexandru Jurma, Nuremberg, GERMANIA 

 

 
ABSTRACT: The paper presents theoretical considerations and an application model of a DC-DC converter (chopper) 

of more recent conception, namely Twin-Buck Converter With Zero-Voltage Transition, which has a high electrical 

efficiency, possible to be used in specific applications industrial electronics.  
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1. INTRODUCTION 
 

Static converters are high complexity static 

systems that usually work at high powers, 

from hundreds of watts to the order of 

megawatts. They are powered by a source of 

electricity, and by changing its parameters, 

voltage, frequency, number of phases, power 

a consumer.  

In figure 1 the types of converters [1] are 

indicated with an indication of the flow of 

energy. 

 

 
Figure 1. Conversion of electricity through static power converters 

 

Currently, static converters are used in all 

fields of electrical engineering such as: 

electric drives, electric traction, electricity 

transmission, induction heating, and the field 

of household applications. 

 

 

2. GENERAL CONSIDERATIONS 

OF DC-DC CONVERTER 
 

DC-DC converter, named chopper, have 

traditional uses such as operating DC motors, 

charging electric batteries, DC power sources. 

With the increase in the performance of 

electronics semiconductors full command 
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able devices, such as MOSFET, IGBT, GTO, 

SIT, but also fast power switch rectifier, such 

as Shottky power rectifier, there have been 

major concerns for improving all types of 

DC-DC converter: Buck converter [ 2], [3], 

[4], [5], [6], [7] or Step-Down converter, 

Boost converter or Step-Up converter, Fly-

back converter, Buck-Boost converter, 

Resonant converter. 

Research on the development of power 

converters, including choppers, is carried out 

in several directions: increasing power per 

unit volume, reducing overall size and costs, 

increasing electrical efficiency, increasing 

working frequency, increasing the response in 

operation. 

 

3. OPERATING REGIMES OF 

BUCK CONVERTER 
 
Buck converter can work in Uninterruptible 

current stage (figure 2a) or in Interrupted current 

stage (figure 2b). 
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Figure 2a. Uninterruptible current stage                      Figure 2b. Interrupted current stage 

 

The voltage V0 at the output of the converter 

is: 

 

             (1) 

 

where: 

 

               (2) 

Du - the filling factor of the circuit. 

 

4. TWIN-BUCK CONVERTER 

WITH ZERO - VOLTAGE 

TRANSITION 

 
4.1. Structure and steps in operation  

 

Electronic circuit of Twin-Buck Converter 

With Zero-Voltage Transition is presented in 

figure 3 and its operation, which includes 8 

steps, is presented in figure 4. In figure 5 are 

indicated theoretical waveforms [5]. 

 
Figure 3. Twin-Buck Converter with Zero-Voltage Transition 
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The sizing of the reactive components of the 

circuit is based on the relations: 

              (3) 

              (4) 

 

with: 

               (5) 

and Ls min determined according to theoretical 

wave forms values and adjusted 

experimentally. 

 

 
Figure 4. Function steps of Twin-Buck Converter with Zero-Voltage Transition 
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Figure 5. Theoretical waveforms of Twin-Buck Converter with Zero-Voltage Transition 

 

4.2. Practical application and results 

In [8] a Twin-Buck Converter with Zero-

Voltage (figure 6) was designed and made, 

with Uin = 50 V, UO=30 V, PO = 300 W, 

which was tested at about 100 kHz, in which 

electronic devices semiconductors indicated 

in [9], [10] were used. 

The obtained efficiency is highlighted 

graphically in figure 7. 

 

 



Annals of the „Constantin Brancusi” University of Targu Jiu, Engineering Series , No. 2/2021 

 

146 

 

 

 

 

 

Figure 6. Twin-Buck Converter with Zero-Voltage Transition: practical achievement 
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Figure 7. η = f (P0) of practical Twin-Buck Converter with Zero-Voltage Transition 

 

5. CONCLUSION 
 

There has been a growing concern about 

studying buck converters internationally. 

DC-DC converters, in particular buck 

converters, increase their range of voltages, 

currents, powers and frequencies at which 

they work, which is possible, first of all, by 

the emergence of new generations of 

semiconductor power devices. 

A Twin-buck converter with zero-voltage 

transition was practically made, with output 

voltage U0= 30V, P0 <300 W and f> 100 kHz. 

Experiments have shown that Twin-buck 

converter with zero-voltage transition has a 

high efficiency; it is 93%, according to 

theoretical studies. 

Experimental results have shown that the 

switching losses can be effectively reduced by 

switching to zero voltage of the two active 

power switches with TEC-MOS. 

The emergences of new types of circuits such 

as twin-buck converter with zero-voltage 

transition allow the miniaturization of 

equipment and decrease the cost price / unit 

of power. 
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