6.3.2. Forward converter
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Buck-derived transformer-isolated converter

Single-transistor and two-transistor versions

Maximum duty cycle is limited

Transformer is reset while transistor is off
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Forward converter
with transformer equivalent circuit
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Forward converter: waveforms
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Subinterval 1: transistor conducts
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Subinterval 2: transformer reset
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Subinterval 3

Q, off D, off
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Magnetizing inductance volt-second balance
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(V) =D(V,) + Dz(—Vgnlan) +D,4(0)=0
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Transformer reset

From magnetizing current volt-second balance:
(v1) = D(Vg) + Do~ Vgny/n,) + D4(0) =0
Solve for D,
D,= % D
D, cannot be negative. But D, =1-D - D,. Hence

D,=1-D-D,=0

D,=1-D 1+ﬁ)zo
ny

Solve for D

D51+1& forn, =n; p<
ng
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What happens when D > 0.5

magnetizing current Im(t) 4
waveforms, D<05
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Conversion ratio M(D)
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Maximum duty cycle vs. transistor voltage stress

Maximum duty cycle limited to

1
D <
1+ 2
ny

which can be increased by increasing the turns ratio n, / n,. But this
increases the peak transistor voltage:

n
max(le) = Vg(l + n—;)
Forn,=n,

D < and max(vy,) =2V,

N [
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The two-transistor forward converter
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