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Goals Today (& this week)

+/Add lr@@s_s_as to@teady-

state analysis

— Losses from non-idea Vg/L's, C's &

— Solve waveforms & mcludlng losses

Solve efficiency ?

* Develop equivalent circuit models

Simplify analysis with many converter & loss
components

* Leverage LTI/ circuit mampulat?rﬁechmques
&/~ Gain a moreintuftive; design- “oriented m@




Boost converter w/ Inductor Series Resistance, R,
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Boost converter solution




Solution for output voltage

We now have two
equations and two
unknowns:

O0=V,—IR,-DV
0=DI-V/R L
Eliminate 7 and 2-5 1
solve for V: [
Vv _1 1

Vg D' (1 + RL/DQR)
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for various values of R;
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Equivalent Circuit Modeling

. Samﬁroce@

» Convert averaged equations to equivalent

@rlor to solving algebra
— L oop equations,)<v,>=0
Coop equations, <y, <V O O,

— Node equations, <i.>=0
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Boost Equiv. Circuit Model
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Boost Equiv. Circuit w/ DC Transformer
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33/ Buck Converter Example
L

K.

.\
;o\ g




Input Port Modeling




