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Partie 3 - Cours Conversion d’Energie
Prof. Elison Matioli

Plan du cours

Introduction aux 

• Continuous conduction mode (CCM)

• Discontinuous conduction mode (DCM)

References additionelles: 
Fundamentals of Power Electronics, Robert W. Erickson, Dragan Maksimović,  SECOND EDITION  University of Colorado Boulder, Colorado
Fundamentals of Power Semiconductor Devices, B. J. Baliga, Springer (2008)
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Infos:

1. Prochain cours: venez avec vos ordinateurs (1 per person, not per group), avec Simulink et 
Simscape, Simscape Electrical block sets installés.

En cas de problèmes, contactez notre TAs: hongkeng.zhu@epfl.ch

2. Pour le projet - Deadlines: 
• Theoretical Design: Finish this part before Friday 8/12/2023. You will be evaluated in class (no 

need to submit anything beforehand).

• Simulations: Finish this part before Friday 15/12/2023. You have to submit the simulation files 
(3 simulation files, no written report for now).

• Experiments: Circuit should be ready by the lab session 15/12/2023 (you will be evaluated)

We will check whether these activities were correctly executed by each group, which will compose 
part of your grades.

3. Groupes: Puis-je combiner les groupes 4 and 9?
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Mode de conduction continu (CCM)

Le courant sur l’inducteur est continu: la bobine ne se décharge jamais complètement!

Ceci est dénommé le mode de conduction continu (ou continuous conduction mode CCM)
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Introduction au mode de conduction discontinu (Discontinuons Conduction Mode - DCM)

Le courant traversant l'inductance s'annule pendant une partie de la période.

La seule différence avec le principe de fonctionnement décrit précédemment, est que l'inductance est
complètement déchargée au début du cycle.

Bien que faible, la différence entre conduction continue et discontinue a un fort impact sur la formule
de la tension de sortie. En plus, le facteur de conversion M devient dépendent de la charge.

Cela se passe typiquement aux convertisseurs DC-DC avec charges faibles: résistance élevée
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Introduction au mode de conduction discontinu (DCM)
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Introduction au mode de conduction discontinu (DCM)
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Introduction au mode de conduction discontinu (DCM)
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Introduction au mode de conduction discontinu (DCM)
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Introduction au mode de conduction discontinu (DCM)
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Résumé

DCM: discontinuous conduction mode

CCM: continuous conduction mode
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Analyse du mode de conduction discontinu
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Buck converter
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Position 1
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Position 2
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Position 3
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Inductor volt-second balance
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Capacitor-charge balance
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Capacitor-charge balance
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Capacitor-charge balance
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Buck converter
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Exercise pour la maison: Analisez le boost-converter en CCM et DCM
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Boost-converter
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Boost-converter
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Boost-converter
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Inductor volt-second balance
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Capacitor charge balance
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Inductor and diode curves
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Inductor and diode curves
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Inductor and diode curves
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Solution



30

Partie 3 - Cours Conversion d’Energie
Prof. Elison Matioli

Boost converter characteristics
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Résumé

DCM: discontinuous conduction mode

CCM: continuous conduction mode
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Résumé des caractéristiques du mode de conduction discontinu (DCM)
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Résumé des caractéristiques du DCM

1. The discontinuous conduction mode occurs in converters containing current- or voltage-unidirectional
switches, when the inductor current or capacitor voltage ripple is large enough to cause the switch current 
or voltage to reverse polarity.

2. Conditions for operation in the discontinuous conduction mode can be found by determining when the 
inductor current or capacitor voltage ripples and dc components cause the switch on-state current or off-
state voltage to reverse polarity.

3. The dc conversion ratio M of converters operating in the discontinuous conduction mode can be found by 
application of the principles of inductor volt-second and capacitor charge balance.

4. Extra care is required when applying the small-ripple approximation. Some waveforms, such as the 
output voltage, should have small ripple which can be neglected. Other waveforms, such as one or more 
inductor currents, may have large ripple that cannot be ignored.

5. The characteristics of a converter changes significantly when the converter enters DCM. The output 
voltage becomes load dependent, resulting in an increase in the converter output impedance.


