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Hierarchical Approach

Types of models
What to teach?

Basic ideal model

Generic functionality model

Detailed component model
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Multilevel

Tabel: Engineering questions and design issues dependency on the modeling approach

open-loop closed-loop Power Loss EMI

Basic ++ + - -
Generic + ++ 0 0
Detailed + 0 ++ +
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Multilevel
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Modeling approaches for SMPS
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Modeling approaches for SMPS.
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Why

High
(seconds)
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All
(parameters)
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(parameters)
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Simulation
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Simulation speed decreases, while component detail increases, when going from a Basic
towards a Detailed model.
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Basic model
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R1 10 

C1 22uF 

D1

RESR 10m 

V1 20 

+

-

L1

10u  R=100m 

                                            Inductor current and output voltage
Vout

48

Basic model for the open-loop simulation.
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Generic model
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Generic models for voltage mode(left) and current mode(right) controllers.
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Generic model 2
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Generic models for voltage mode(left) and current mode(right) controllers.
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Closed loop Generic

Generic model for the peak-current-mode control and semiconductor in the simulation.
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Closed loop detailed

Detailed model for the peak-current-mode control IC and Mosfet in the simulation.
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Conclusion

Hierarchical Approach

Only use and show these items that students need

Basic/Generic/Detailed models

Objectives: Depending on the students needs, provide the complexity of the model

Thank you!
www.dc-lab.org
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