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Variable Frequency Control 

• Chopping frequency ‘f’ is varied keeping either 
tON  or  tOFF  constant. 

• To obtain full output voltage range, frequency 
has to be varied over a wide range. 

• This method produces harmonics in the 
output and for large  tOFF  load current may 
become discontinuous 
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Step-down Chopper 
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• When chopper is ON, supply is connected 
across load. 

• Current flows from supply to load. 

• When chopper is OFF, load current continues 
to flow in the same direction through FWD due 
to energy stored in inductor ‘L’. 
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• Load current can be continuous or 
discontinuous depending on the values of ‘L’ 
and duty cycle ‘d’ 

• For a continuous current operation, load 
current varies between two limits Imax and Imin 

• When current becomes equal to Imax the 
chopper is turned-off and it is turned-on when 
current reduces to Imin. 
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Expressions For  
Load Current 

iO For Continuous Current Operation 
When  

Chopper Is ON (0  t   tON) 



8 
Prof. T.K. Anantha Kumar,  E&E Dept.,  MSRIT 

V

i0

V0

R

L

E

+

-



9 
Prof. T.K. Anantha Kumar,  E&E Dept.,  MSRIT 

     

 

 

min

min

Taking Laplace Transform

. 0

At 0,  initial current 0

O
O

O O O

O

O

di
V i R L E

dt

V E
RI S L S I S i

S S

t i I

IV E
I S

RR
SLS S

LL





  

    
 

 


 

 
 

 



10 
Prof. T.K. Anantha Kumar,  E&E Dept.,  MSRIT 

  min

Taking Inverse Laplace Transform
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This expression is valid for 0 ,
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At the instant the chopper is turned off, 

load c

R R
t t

L L

O

ON

V E
i t e I e

R

t t

   
    
   

 
   

  

 

  maxurrent is    O ONi t I



11 
Prof. T.K. Anantha Kumar,  E&E Dept.,  MSRIT 

When Chopper is OFF 
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  min

The expression is valid for 0 ,

i.e., during the period chopper is OFF

At the instant the chopper is turned ON or at 

the end of the off period, the load current is 
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