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1. Buck Converter (Step-Down Converter With RL Load) 

A converter with an RL load is shown in Figure.1. The operation of the 

converter can be divided into two modes. During mode 1, the converter is 

switched on and the current flows from the supply to the load. During mode 2, 

the converter is switched off and the load current continues to flow through 

freewheeling diode Dm. 

 

Figure.1: Dc Converter with RL Load 

The equivalent circuits for these modes are shown in Figure 2. The load 

current and output voltage waveforms, load current and output voltage waveforms 

are shown in Figure.2. with the assumption that the load current rises linearly. 

However, the current flowing through an RL load rises or falls exponentially with 

a time constant. The load time constant 𝜏 = 𝐿/𝑅 is generally much higher than 

the switching period T. Thus, the linear approximation is valid for many circuit 

conditions and simplified expressions can be derived within reasonable 

accuracies. 
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The load current for mode 1 can be found from 
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the maximum ripple current can be approximated to 

 

Example.1:  Finding the Currents of a Dc Converter with an RL Load 
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Example.1:  Finding the Load Inductance to Limit the Load Ripple Current 

The converter in Figure has a load resistance R = 0.25 _, input voltage Vs = 550 V, and battery 

voltage E = 0 V. The average load current Ia = 200 A and chopping frequency f = 250 Hz. Use 

the average output voltage to calculate the load inductance L, which would limit the maximum 

load ripple current to 10% of Ia. 

 

 

 


