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Role of Inductor in SMPS:
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Buck Converter

Applied Voltage

a) Vg-Vo for high 

side turn on

b) -Vo when low 

side is on.



Inductor Selection Analysis
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The AC ripple current in the inductor due to switching can be calculated 

as:

You can rewrite this equation and solve for the 

inductance by determining the allowed current ripple in 

your design.



Inductor Selection Analysis

• Using the analysis of the previous page and a sample regulator 

specification, an inductor value will now be calculated.

• Consider the buck regulator product specifications shown below:

• So as to not exceed the switch current limit, the maximum allowable Iout

plus one half of the ripple current together can not exceed the minimum 

specified switch current limit. 

• Typically the ripple current is allowed to be 20%-50% of Iout. If total 

ripple current is 40% of Iout, then the maximum current value reached is 

1.2*Iout. 4



Inductor Selection Analysis

• Maximum load current current value can not exceed the minimum 

specified switch current limit minus the ripple current.  Therefore the  

maximum Iout gets limited to Ilim-min divided by 1.2. 

• Using the specification table above and maximum ripple current of 

40%, the maximum allowable Iout is 830mA/1.2, or roughly 690mA. 

• To keep some safety margin, the maximum Iout allowable is chosen to 

be 600mA for the following calculation. This means that the total ripple 

current, 40% of Iout, is 240mA. 

• Plugging relevant values from the table above and this ripple current, 

into the inductor selection equation from the previous page in this 

chapter, the inductor value selected would be roughly 3.15uH as shown 

below.

5



Inductor Overview

6



Inductor Selection Analysis

• The inductor value chosen from the 

previous page was 4.7uH. 

• The current it must carry (Iout*1.2) was 720mA. 

• The Coilcraft table shows that 7 inductors can meet these two requirements. 

• We can pick based upon size, efficiency, cost or our other critical parameters.
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Inductor Selection Analysis
What happens if a different inductor is chosen?

• If an inductor is chosen that is of lower-value (e.g. 1.5uH) than the 

equations above suggest, following problems may be encountered:

– Higher inductor ripple current, so that the inductor current limit is engaged at 

a lower-than-expected load current.

– Higher ripple voltage on the output, which may be seen as excessive noise 

by the load;

• If an inductor is chosen with lower Isat or Irms, the reduction in the 

inductor value at higher actual current level (e.g. Iout > Isat) could also 

have same issue as choosing a lower value inductor (see above 

discussion).

• Conversely, if an inductor with higher Isat or Irms is chosen but it has 

higher DCR, it leads to higher DC losses in the inductor and 

consequent lower overall efficiency. The higher ripple current, the first 

issue in the lower value inductor discussion above, also has an 

increases the AC loss in the inductor. 
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Thank you!
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