Switched Mode Power Conversion
Converters in Canonical Form
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The SPDT Supports Unidirectional Current



Switched Mode Power Conversion
Operating Modes - CCM and DCM
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Switched Mode Power Conversion
Buck Converter — Inductor Current

Inductor Current i1s Positive and Continuous



Switched Mode Power Conversion
Buck Converter — Inductor Current

Inductor L, <L,



Switched Mode Power Conversion
Buck Converter — Inductor Current

Inductor Current i1s Positive and Continuous



Switched Mode Power Conversion
Buck Converter — Inductor Current

It
Pyt
—>
o
T2
| | FS FSZ
| ot
TSl TSZ

Frequency Fo, < Fg;; To; < T,



Switched Mode Power Conversion
Buck Converter — Inductor Current

Inductor Current i1s Positive and Continuous



Switched Mode Power Conversion
Buck Converter — Inductor Current
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Switched Mode Power Conversion
Buck Converter — Inductor Current




Switched Mode Power Conversion
Buck Converter - DCM
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Third State: Transistor & Diode Both are OFF



Switched Mode Power Conversion
Buck Converter - DCM

1.(t)

T, Transistor ON Time



Switched Mode Power Conversion
Buck Converter - DCM
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T, Diode ON Time



Switched Mode Power Conversion
Buck Converter - DCM
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T, Transistor & Diode are Both OFF



Switched Mode Power Conversion
Buck Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Buck Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Buck Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Buck Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Buck Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Buck Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Buck Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Buck Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Buck Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Buck Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Buck Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
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Switched Mode Power Conversion
DCM Operation — Salient Features
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Zero (Low) Turn-on Loss
Soft Diode Recovery
Low Circuit Inductance
High Inductor Ripple

Inductor Current



Switched Mode Power Conversion
Boost Converter — Inductor Current
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Inductor Current



Switched Mode Power Conversion
Boost Converter — DCM Conversion Ratio

Inductor Volt-Sec Balance



Switched Mode Power Conversion
Boost Converter — DCM Conversion Ratio
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Switched Mode Power Conversion
Boost Converter — DCM Conversion Ratio
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Switched Mode Power Conversion
Boost Converter — DCM Conversion Ratio
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Switched Mode Power Conversion
Boost Converter — DCM Conversion Ratio
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Switched Mode Power Conversion
Boost Converter — DCM Conversion Ratio
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Switched Mode Power Conversion
Boost Converter — DCM Conversion Ratio
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Switched Mode Power Conversion
Boost Converter — DCM Conversion Ratio
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Switched Mode Power Conversion
Boost Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Boost Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Boost Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Boost Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Boost Converter- DCM & CCM

KCri ' Kcri d(ld)z/\'_ ﬁ
4127 . Ve

CCM —~ | |pCMm

Graphical Determination of DCM and CCM



Switched Mode Power Conversion
Boost Converter- DCM & CCM
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Switched Mode Power Conversion
Flyback Converter — Inductor Current
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Switched Mode Power Conversion
Flyback Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Flyback Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Flyback Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Flyback Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Flyback Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Flyback Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Flyback Converter - DCM Conversion Ratio
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Switched Mode Power Conversion
Flyback Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Flyback Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Flyback Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Flyback Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
Flyback Converter — Border Between DCM & CCM
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Switched Mode Power Conversion
DCM Operation — Salient Features
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Zero (Low) Turn-on Loss
Soft Diode Recovery
Low Circuit Inductance
High Inductor Ripple

Inductor Current



