Practical Considerations in Implementing
Switching Power-Poles

e Gate Driver ICs

e Design Considerations
— Thermal Considerations
— Magnetic Components
— Capacitors
— Selection of Switching Frequency

* Diode Reverse Recovery Characteristic
— Conduction Losses
— Increase in Switching Losses

© Copyright Ned Mohan 2010



Gate Driver Integrated Circuits (I1Cs) with Built-
In Fault Protection
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DESIGN CONSIDERATIONS

e Switching Frequency
e Selection of Transistors and Diodes
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Figure 2-10 Capacitor ESR and ESL.
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PSpice Modeling:
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Simulation Results: Individual and Total Admittances
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Thermal Design
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Design Tradeoffs
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Size of magnetic components and heat sink
as a function of switching frequency

© Copyright Ned Mohan 2010



Diode Reverse Recovery and Power Losses

Diode Forward Loss: Piose ¢ = (1—d) -V, 1,

Diode Reverse Recovery Characteristic: v,
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Diode Switching Losses:  Piioe.sw
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Effect of Diode Reverse Recovery Current:
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Summary

 Practical Implementation Considerations
— Gate Driver ICs

— Design Considerations
» Thermal Considerations
» Magnetic Components
» Capacitors
 Selection of Switching Frequency

— Diode Reverse Recovery Characteristics
e Conduction Losses
* Increase in Switching Losses
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