Switched Mode Power Conversion
SCR — A Simple Application
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Controlled AC/DC Rectifier



Switched Mode Power Conversion
Ideal Switch — In the VI Plane

OFF State




Switched Mode Power Conversion
A Fully Controlled Switch — BJT

A ON State
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ON Switch for1>0

OFF Switch for V>0



Switched Mode Power Conversion
Switching Characteristics
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Turn-Oft of Inductive Load
Over-voltage in Turn-Off



Switched Mode Power Conversion
Switching Aid Circuit
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Strategy for Reducing Switching Stress

Lo, Rg, Dg, form Turn-On Aid Circuit
L, Ry, D, form Turn-Off Aid Circuit
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Prior Art

Output Voltage
Series Controlled Converter
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Switched Mode Power Conversion

Inductors
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How to Relate the Electrical Circuit V, L, 1

and
The Magnetic Circuit of the Inductor N, ®, I & R



Switched Mode Power Conversion
Practical Design of an Inductor
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Inductance is Independent of Core Material (n)

Inductance is Independent of Core Shape (|m)



Switched Mode Power Conversion

Transformers
Voltage Equation
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Switched Mode Power Conversion
Capacitors
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Electrical Circuit Element Equation
V, C, I are Electrical Circuit Quantities



Switched Mode Power Conversion
Capacitors — Stored Energy
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Energy is Work Done to Separate the Charge
Through a Potential of V



Switched Mode Power Conversion
Primitive Converters

Primitive Voltage to Current Converter
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Input average quanities: V. and I
Output average quantities: 1, and V



Switched Mode Power Conversion
Basic Power Converters

Buck, Boost & Buck-Boost Variants



Switched Mode Power Conversion
Flyback Converter
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Ideal Efficiency is Unity



Switched Mode Power Conversion
Forward Converter

Forward Converter — Circuit Realisation



Switched Mode Power Conversion
Push-Pull Converter

Switches turn-on with PWM in alternate half cycles
Flux resetting is done in Complementary Fashion
Duty ratio of primary switches <50%
Secondary duty ratio < 100%

Back-to-Back Forward Converters



Switched Mode Power Conversion
Half Bridge Converters
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Switched Mode Power Conversion
Full Bridge Converters
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Switched Mode Power Conversion
Buck Converter - DCM

I (1)

N TN

Third State: Transistor & Diode Both are OFF
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Civcuik Avevarna Method
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Figure 1
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COUPLED INDUCTOR
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FULL BRIDGE FORWARD
CONVERTER.
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