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An Improved ZVS Active Forward Conveter
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In this paper, active forward converter with 2 ghr},

snubber circuit - composed of a tapped inductor,
a snubber capacitor, two diodes - is proposed. 2.2 E
By adding the snubber circuit, ZVS operation
became possible even in a smaller magnetizing 21 71&9 YEH 29 HE EHH
current  conditions  than the  conventional 71&e dEH T AvE 3z 9 Zg
converter. The operational principles and the ge 1Y 19 gon 7 SRR g3 Ane

equivalent mode analysis of the proposed o3} o}
converter is described and compared to
conventional converter. We constructed the
prototype active clamped forward converter with
300W output capacity and verified that efficiency
of the proposed converter is higher than the
conventional converter.
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Fig. 2 Improved ZVS active forward converter and its
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Table 1 Eelectrical specification and parameters of the
circuit

Conventional active
forward converter

Improved ZVS active
forward converter

Vin 220Vac Vin 220Vac
Vo/lo 50V/6A Vo/lo 50V/6A
fs 100kHz fs 100kHz
Np/Ns 38/10 Np/Ns 38/14
Cowims | TS | Lopims | DR
N1/N2 19/18 turns N1 19 turns
Ltz | SR L 157.3uH
E 2 FL AEax

Table 2 Main components of the circuit

AR AR b el
S1. S2 | 900V 6.3A MOSFET (FQPFSN90C)

% Dr.Df | 300V 8A DIODE (SETHO3)

i} Csl | 220n K HCA00V PILKOR

A

CORE | °|% PMil EER 4042

21 Cs2 | 30nF

E]

s | DLD2 | 600V 3A DIODE (UF5406)

138 3& ERFH300W) Aol S19 4 Aty
23 Werle Rgdor 7Ee AHE TS
AW E = FslAF7F 5718l de A"Er A
ez FAeuM SAY U-28 oF 4 o
U A" AU 293 dEB LY A Ee
242 RaluRe Toad FAY W& Ax A
&2+ g

|
2}
-
|



| L s 28 ko2 94 AA HJLL FIY £

N B N a9 6 B E=Ro)Aq A AsHY AR
'l . SRS I ARolm g 7& )& JEB T= AME S
(1A - ANE FAG 2997 A2 TS AvgY &
. - @ £g NaY TYZZ 10WAAE ANE FAL
Non-2zvs . 294 dgx TS AWEI Fe JRAR

* f T dae] B ELEAL HYon 25OWolie X

. 1 ; , Sl E 712 Ag B TY= AWES} = 2

e remm e e A3d me 43t Ye ZEENL B
I — 283 LmpE 2095uHZ $3o] ARFA ZVS

2 5342 7189 AHE TYE AWHE 2 o
AT HE EEEAR FRENA AR 2o
2854 Bt 9IA B =R AN 9

r—--_—-ﬁu-‘——-v---«;—-—————-—-——7““--w-mf -gE e 2ud AAXNEHE nF:g 293 Ay
Ve~ Bl HgA 7)E9 dEE TY= AwEs} A4

| | 8 FAY 294 dEHE TA= AWEY 18 3
se U AY Aoz wo A

Measune P1 ampl(C2) P2treq(C2) PI.oumC2)
value 627BY 10274170 k2 43199
v I P

(D) HME HTQt A2|& HE|Z2 %= HHE
[200v/div, 2A/div]

O8 3 Ho{FslolA s19] oh Mel mignE Hety| 1XtEe)
[ P13mpi(C2) PItreq(C2) PIdu(C2)
ﬁ % E}@ \«atues "z ‘\’/ - -
Fig. 3 Drain-source voltage waveform of S1 and primary ’
current waveform of transformer at full load
(a)Conventional active forward converter[200V/div, 2A/div]
(b) Improved ZVS active forward conver ter[200V/div, 2A/div]
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Fig. 5 Output voltage waveform at full load
(a)Conventional active forward converter [20V/div]
(b)Improved ZVS active forward converter [20V/div]
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Fig. 7 Efficiency characteristics of the active forward
converter and the improved Z2VS active forward
conver ter
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