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Why Isolation?

Without Isolation

With Isolation

Primary and secondary 

circuits can be 

separately grounded

Potential 

electric shock
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Isolated Converter Applications

• Home appliance

• Electric vehicle

• Renewable energy

• etc.
Electric Vehicle Power System Example

Isolated Converters

Grid-Connected PV System Example
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Isolated Converters
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(LLC Converter)
Full-Bridge Converter
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Isolated Converter Topology

Full-Bridge Converter (with Full Bridge Diode Rectifier)

Primary Side
(Square-Wave Generator)

Secondary Side
(Diode Rectifier)

High-Frequency

Transformer

Combination of primary- and secondary-side circuits with

high-frequency transformer in between
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Primary-Side Topologies for Isolated Converters

Full-Bridge Half-Bridge

Asymmetric Half-Bridge (AHB) Push-Pull
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Primary Side Operations (Full- and Half-Bridges)

Full-Bridge Half-Bridge

Output is  Vin/N Output is  Vin/2N
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Primary Side Operations (AHB and Push-Pull)

Asymmetric Half-Bridge Push-Pull

Output is +(1−D)Vin/N and −DVin/N Output is  Vin/N

D: Duty cycle of Q1

Voltage of C1 is DVin because the average winding

voltage must be 0 under steady-state conditions

9



Secondary-Side Topologies for Isolated Converters

Full-Bridge Rectifier Doubler

Doubler Center-Tap Rectifier
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Secondary Side Operations (Full Bridge and Doubler)

Full-Bridge Doubler

Output is vb Output is 2vb
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Secondary Side Operations (Doubler and Center-Tap)

Doubler Center-Tap

Output is 2vb Output is vb
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Switching Transitions of Isolated Converter
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Mode 2

Mode 3 Mode 4
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Switching Transitions of Isolated Converter
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Mode 6

Mode 7 Mode 8
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Switching Transitions of PWM Buck Converter
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Switching Transitions of PWM Buck Converter

Mode 3

Mode 4
16



Switching Transitions of PWM Buck Converter

Mode 5

Mode 6
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Key Waveforms and Current Flow Directions
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Q2 and Q3 need to be turned

on before iL reaches zero
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Key Waveforms and Current Flow Directions
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Modes 5–8 are symmetrical to Modes 1–4
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Example: Failure in Soft Switching
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Hard Switching
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