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Effect of inductor resistance

For boost converter, recall

converters are not ideal. Some effects are possible to analyze. for example, inductors have
resistance. It is a problem that we are trying to get rid of, but have not yet done so at a reasonable
price. Sc we find,

Pout + P1oss = Psource:
2 —
Vo'Io +lms L= Vs'ILave

We know from our work with the boost converter that

Io = ILawe'(1 ~D)
Ve
o R
Combining these two equations,
VO _
_R-— =l aye(1 - D)

Vo

I T —
Lave R-(1 - D)

Now go back to the power balance and substitute for the average inductor current.
25 = VI
Volo * ILmms L = VslLave

Because we assume a smalil ripple,

£,

ILave = Iers

2
VO VO VO
VO._ + | —— ,rL = VS.—.—_-——-—-—
R | R(1-D) R(1- D)

Multiply through by R
2




Simplify

VS r
— =(1-D)+ —
Ve R(1 - D)
Vo _ 1 _ 1-D
A% r r
L L
S lgepy s —=—| a-D'+—
R:(1 - D) R
Efficiency
n = Pou‘t
Pout Ploss
2 2
VO V0
n= R _ R
v 2 Voz Vs 2
— +1 r — + T
Lrms "L R R-(1 - D) L
V02
Divide out the —
_ 1
n =
3

R-(1 - D)



Now plot this out and see how the inductor resistance really affects the output voltage,

AlA{N:: 1

Vo(Dorp) =

V,(D,0)

Vo (D,0.1)2

V,(D,02)

V,(D,03)

V(D,0.4)
V,(D,0.5)

V(D 1.0)




ECE 320

Energy Systems |
Lesson 33

Power Electronics
Boost Converter
Adafruit.com

Assighment: look up Limor
Fried and Adafruit industries.
Find out the background of the
Minty Boost converter.



