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SIMULATIONS AND PRACTICAL DESIGNS OF FLYBACK CONVERTERS 615
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FIGURE 7-24a A two-switch flyback convefte.r recycles the leakage energy at the opeilng of switches.

now uses two high-voltage MOSFETs but of smaller BVrrr, compared to the singie-switch
approach. For instance, on a 400 V rail (assuming a PFC front-end stage), 500 V types can be

implemented, implying a slightly betterRrr,,,, than their 600 V counterparls. The MOSFETs are

turned on and off at the same time (same control voltage applied on the gate, the upper side f1oat-

ing with respect to ground). When both switches are conducting, the primary winding "sees" the

bulk voltage. As the primary current reaches the peak limit, the conffoller classically instructs

the switches to open. The current keeps circulating in the same direction and finds a path through
the freewheel diodes D, and Do. The transformer primary inductor immediately clamps to the

reflected output voltage, and the ieakage inductance resets with the following slope:

voL + vf

S ront

Vtrtr - N (7-60b)
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If you carefully observe Fig. 7 -24b, the current circulates via the bulk capacitor, naturally recy-
cling the leakage energy: the efficiency clearly benefits from this fact. The secondary-side
diode current ramps up at a pace imposed by the leakage reset, rather slow given the longer
leakage reser tift-dinhereni to lhe sructule. Yes. you have guessed it: illou reflecl more volt-
age than the input voltage, your colleagues are going to applaud at the first power-on!

Figrtre7 -24c offers a way to simulate the two-switch flyback using a dedicated current-mode
conffo1ler. You could also try to reproduce theFig. T -2{alransformer-based driving circuit, but
it would take a longer simulation time. By the way, best practice would be to use a ffansformer
made of two secondary windings for a perfect propagation delay match between the two ffan-
sistors. lf you understand the sentence "cost down!''then ybu understand why it beconies-a sin-
gle winding based^A-Lqq.lsqapped solution could be used, but at the expense o{4 s_m311 refresh

-qjrcuit4 
for the capacitor. We will come 6aCk to tniJ with tAb-T-wo:iwitch forward ei?rmple.

Fiilrc-l:lfd-ollEirs afl-Defiinent rvar-eforms obtained from the simulator. As you can see on
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