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positive, so therefore, L di by dt is also positive. So, area under the curve from 0 to pi is the 
positive L di by dt.  
 
We know that voltage, average value of the voltage across the inductor is 0. Current reached 
peak at omega t is equal to pi. From omega t is equal to pi plus, instantaneous value of the input 
voltage becomes negative. So, L di by dt also should be negative. So, current starts decreasing. 
Where will it become 0? 0 to pi, it was increasing, reached peak at omega t is equal to pi, so it 
will reach 0 at omega t is equal to 2 pi.  
 
At that instant, Vi is equal to L di by dt is equal to 0. So, di by dt should be 0. Positive L di by dt 
should be equal to negative L di by dt. So, diode conducted for the entire 2 pi radians. Beta is 2 
pi, therefore gamma is also 2 pi. Average value of the output voltage is 0. Diode conducted for 2 
pi radians, but the average value of the output voltage is 0. 
 
I have a question. How that diode started conducting beyond pi? because, input voltage becomes 
negative. A point to be noted that it is not the anode potential alone will decide the conducting 
state of that diode, it is the cathode potential also. If the cathode potential is less than the anode 
potential, diode has to conduct and diode will conduct.  
 
So, what happens beyond pi? Input voltage may be becoming negative, but cathode potential 
which is also equal to L di by dt, current is also negative because di by dt is negative. So, this 
polarity as this terminal has become negative and this point has become positive. So therefore, 
diode continuous to conduct till the current becomes 0. 
 
So remember, it is not the anode potential alone that will decide the conducting state of the 
diode, it is the cathode potential also. Here, because of the inductor, L di by dt becomes negative, 
L di by dt is negative because, di by dt is negative. So negative, positive: this is also negative 
may be, but this point is a bit more negative than this. A positive voltage or positive voltage of 1 
volt also may appear across the diode as it keeps conducting.  
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conducting, when the diode is on, output voltage V0 is same as Vi. So, difference of input voltage 
and the battery voltage appears across L and beyond alpha, this voltage is increasing. So 
therefore, current also starts increasing. Where will it reach peak? Will it reach maximum when 
omega t is equal to pi to 2, as in the case of resistor? Of course, 1 way to, 1 way to write a 
differential equation is to solve it. But, if I use a graphical approach, I can say that current will 
reach maximum when Vi is equal to E at omega t is equal to pi minus alpha, because at this 
instant Vi is equal to E. So therefore, L dr by dt is equal to zero, in other words, i is equal to 
Imax.  
 
So, current started reaching started from 0, reached a peak at omega t is equal to pi minus alpha 
and from there onwards, it starts decreasing. Where will it become zero? Again, it depends on E 
and L. It can be determined by solving the differential equation. But, I know that average value 
of the voltage across inductor is 0. So, this is positive L dr by dt. So, current become 0 at that 
instant or this area should be equal to this area at that instant, current becomes 0. 
 
So, current continues to flow beyond pi minus alpha till negative L dr by dt is equal to positive L 
dr by dt. So that is the very basic concept, average voltage across inductor should be 0. So, diode 
turns off at beta. In this case, I have shown that diode continues to conduct beyond pi, it need not 
be, it can happen anywhere beyond pi minus alpha. So, till the diode is on, output voltage is 
equal to the input voltage, load has no role to play.  
 
Remember, when the diode is conducting, input voltage and the output voltage are same. It is 
only when there is no current and if the load is active, in other words, if there is a battery there, 
we need to know the value of the battery voltage or output voltage is equal to the value of E 
when  the diode is not conducting.  
 
It was not conducting from 0 to alpha and it stops conducting from beta to again 2 pi plus alpha. 
In this region, Vi, this is the input wave side. So, this is positive L dr by dt and this is negative L 
dr by dt. These are the various equations that I have written. 
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So, what are the conclusions? First 1 is the conduction angle or the duration for which diode 
conducts increases with load inductance. Second is for the diode to conduct, voltage across the 
diode should be 0. It is not only the anode potential alone will decide the conducting state of the 
diode, it is also the cathode potential, it is also the cathode potential will determine whether that 
diode can conduct or not. 
 
Use of freewheeling diode increases gamma. Why it increases? because, it applies a 0 voltage to 
the load. It applies 0 voltage to the load, so therefore, decay process also, current decay process 
also, decay, the rate of decay also reduces. But then, voltage applied to the load is 0. If there was 
no freewheeling diode, the voltage applied to the load beyond pi is negative, average value 
comes down, decay process also faster. 
 
So, we are achieving 2 things at the cost of 1 diode. So, next point is if the current is 
discontinuous and if the load is RLE, the instant at which diodes starts conducting is given by sin 
inverse E divided by Vm and if the current is continuous, alpha is 0. It is independent of flow. It 
is because of L di by dt. These are the important concepts to be remembered. 
 
 If I know the behavior of LC with sinusoidal excitation, the study of power electronics is very 
simple. I would encourage you to use a graphical approach rather than the analytical approach. 
Writing a differential equation, solving it, anyone can do. If you try to use a graphical approach, 
it will give a better insight rather than writing a differential equation. 
  
So, what did you do in the entire class? We just used a simple KVL and 1 equation, Vm sign 
omega t is equal to R into i plus L divided by dt plus E. That is the most complicated equation 
and I have, did not take any time in solving those equations. You can always solve that equation, 
I use a graphical approach. Somehow, I like it more and I encourage you to use this approach 
rather than solving it, solving using a differential equation. 
 
Thank you. 
 
 


