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A study on the Paraliel Resomant Converter with Pulse Width Modulation Control

Jang~Guen Chol In-Su Cha

Dorgshin Univ

Abstract

This paper deals with the operation analysis of
the half-bridge parallel-resonant converter with
P.W.M control . Thc converter operates at fixed
frequency ,in the continuous and discontinuous
current wode. A simplified theorectical
stcady-state amalysis is deweloped and  the
converter characteristics are presented.
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Fig 1. Parallel Resomant Converter Circuit
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Fig 2. Equivalant circuit of Parallel Resonant
Converter in C.C.M
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Fig 3. Topological modes of operation in C.C.N
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Table 1. Modes ia C.C.M

Mode Ve le
Mode A +Vin 1o
Mode B +vin + 1o
Mode € ~Vin +1o
Mode D ~Vin ~1lo
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Figd. C.C.M modc waveforms
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(1)-(3) ez Fof =iy},

Ve = Lr(dir/dt) + Ver 3y
Yor = (1/Cr) J (iv-le) dt (2)
W) = lo + ( du(0Y)-lc)coswot + o
oCr(Ye—Yer(0*)sinwot (3)

HFRYAT Vo' o AFHBE H(= Voo /Vin) S 4

(W-(5)= Fozlc}

Vo' = (2/Ta)[(1/ wo) (kecoswots - kicoswotas — kz
+ k1 = kisinwots - Vinsinwotas)

+ Vin(4a-241)1 ( t31 = 42 = 41 ) (4)
N = (2/Ta)[(1/ woVin) (kzcoswot1 — krcoswotss —
kz + ki- kisinwots - Vinsinwotst) +
32411 431 =43 - 41 ) (5

1 2Jofr] ki = Voro - Vin ke = wolr(ILotlo)

—
k3 = wolr(lLo-lo) & Folzaln wo = I/ LrCr
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i 1- W (6)
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Fig 5. Fquivalant circuit of Parallel Resonant
Converter in D.C.M
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Fig 6. Topological modes of operation in D.C.N
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Fig 7. Waveforss of Parallel Resonant Converter in D.C.M
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e (0<t<ty)
Vin = Lr(dén/dt)
a.(¢) =(vVin/Llr)4
ver(t) = 0 N

22 (ti<t<ta)
Vin = Lr(div/dt) + Vor
(w8 ={Viv wolr)sinwal(t ~ 1) * lo
ver(4) = ¥in [1 - coswolt - &) 8
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2e 3 (ta3<t<ty)
w(t) =0
Ver = (1/Cr) [ (~lo) dt = Vers ~ Io(t - £3)/Cr (9)

24 (t4<t<ts) = Te/2 Un] 284 &2} G @
Rl engoe 42 vord 0 oJgu),
% 2% peoja B9 2F Mg 8 A A%
£ 4 10-(1DE Foj3.

Vo' = (2/Te)[Vin (431 =~ (1/ wo)sinwolss + Voratss
- lot?43/2Cr] {10)

M (=VYo' /Vin) = (2/Ta)(43s ~ (1/ wo)sinwotas
+ Voratas ~ lot?43/2Cr/Vin) (11)
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Fig 10. Block diagram of P.W.M Controller
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‘Table 2 Values of paramcter

| T 1
| supply Voltage | 3w |
| Resonant Frequency | 15(kitz) |
| output Capacitance |  470(up) |
| Transicnt maxisum | |
| Power Output | 100w |
| Transicnt turns ratio | 1 |

1 |
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Fig 14. vYoltsge Conversion ratio Vs Switching

froquency and resonant. Frequency
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Fig 15. Conversion Efficiency Characteristic
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