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ABETRART Forward power flow ( 11<0, [2>0 )

Bidirectional DC/DC converters allows transfer of I [:> |
power between two dc sources, in either direction. 37 «— Bidirectional ,2 +
Due to their ability to reverse the direction of flow of DC/DC
power, they are being increasingly used in many Vi Converter _V_2_
applications such as battery charger/dischargers, dc ~ Port 1 Port 2 -
uninterruptible power supplies, electrical vehicle motor C:'
drives, aerospace power systems, telecom power Reverse power flow ( 11>0, 12<0 )

supplies, etc. This paper proposes a new bidirectional
Sepic/Zeta converter. It has low swicthing loss and
low conduction loss due to auxiliary communicated
circuit and synchronous rectifier ~ operation,

J8 1 ks DC/DC HHE
Fig. 1 Bidirectional DC/DC Conver ter

respectively. Because of positive and buck/boost-like F, AeFEE AAs PR AHANL 7}
DC voltage transfer function(M=D/1-D), the proposed % DC/DC AHWE7l dasim, AF7x exd
converter is very desirable for use in distributed ¢¢F DC/DC zvHE D75,  (1)Bidirectional
power system . The proposed converter also has both quasi-resonant DC/DC converterm, (2)Bidirectional
transformerless version and transformer one: buck-boost DC/DC  converter”,  (3)Bidirectional
flyback DC/DC converter"™, (4)Bidirectional
.M = half bridge DC/DC converter[4], (5)Bidirectional
full-bridge DC/DC converter” o]t} o]= v
F3EF DC/DC ¥ H(Bidirectional DC/DC He 7z Adde AYx levw, 8¢ wet
converter) 19 13 #Zo] F 7] A Ale]d HH% 2AEHE AAHE et g, B =79
FLFgor HEYS 3FE FHEsE ZAWHEo| M EFgoz dEAgde] 7t5d M2s g
o]g} Z& DC/DC ABHE tizle] A Fwsdto Sepic/Zeta AW EE Altetz] ot Altst Av
2 Ag9 555 Alost7] fa AR IS = ZVS 291% 3} Synchronous rectifier & 2tel] 9|
FUFoR Aostnz g Fde AY AY9 3 A 2AEAdT AEFTEY EAE AYz 9
FAHLe WA ¢ a2 fAEY H2 e o =% PWMAY 7Hsd ZAYWERZAM g3 &
DC/DC ZH¥EE o= s S8/Eoks A3 HAAHAY FAo] 72 HNrA ZvEHe 5L X
7tetz glom A FE AHEHI e 8§ Eok Yo, DC ge HAEd57t Fugkoz 7o)
= Wl 2] %% 7] (Battery charger/discharger), dc M=D/(1-D)elt}. o] ®EAIMZHA|2H 9 S &
UPS(dc uninterruptible power supply), ¢! %4 Bt gt EMdoz  olfd F g EF
A H A 28l (Aerospace power systems), A7]A}E Transformer version®] Ezjsl22 &3 ZFHA}
24 AF7] =&o] B(motor drives) §°]t}h. o|g olof 713 HAL 82 = HA 84 &
2ol o2 FofdllA Alxa®o st ZAFs8 &8 stAl A" 4 U
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Fig. 2 Proposed bidirectional Sepic/Zeta Conver ter
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(a)Forward operation(Sepic) (b)Backward operatlon(Zeta)
8| 3 K| okst QFEFEE 7VS PWM Sepic/Zeta AH{E SEtatE
Fig. 3 Operation waveforms during a switching period Ts
of proposed ZVS PWM Sepic/Zeta Conver ter
B =FoA Atets FHEF Sepic/Zeta HH
t a9 2¢ 2. o] AWEE ZVS £ZE 29
A& 98 Lr & Cr, ¥9F 293 Sa2 74 €
Auxiliary Resonant Commutated Pole Circuit(ARCPC)
3 2E AHEE R Aot A EFo] VidlA V.2
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(a )Forward operation(Sepic)
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(b)Backward operation(Zeta)
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Fig. 4 Operation modes during a switching period Ts of
proposed ZVS Sepic/Zeta Conver ter
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Fig. 5 Control block diagram of proposed ZVS PM Sepic/Zeta Conver ter
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Fig. 6 Voltage and Current waveform iL1, iL2, VC1 of L1, L2 and C1
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Fig. 7 Voltage VS1 and current Is1t waveform of S1,
S2 and current waveform ILr of Lr
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Table 1 Parameters of bidirectional Sepic/Zeta Converter

L1, L2 333[peH] Po 1.2[KW]
fs 20[KHz] Cl 40[ e F]
Vi 0[V] (6% 400[ o F]
Vo 100[V] Cr 5[nF]
Lr 104 HI

B =FoAM Alotste= S Sepic/Zeta W H
o AoEH thola@yL 17 59 2o AlEH ]
Ao ALE3 AWE FArEHE ® 1% 2o 19
62 A7 Wiko] upE oo 7—? -‘?’*v‘i’—ﬂ 33 o] t},
a9 T(a)E Sio] 82, He= 3 mo] AY HF
2 o Fgeln, 1Y T(b)= Sl°] g2 & o
A AF F¥S g Zoltt o] 1P ZRE
Atk ABE 7 FAFoz HFEo] F AoEH
dom, ARCPC3|Z0l] &3] ZVS £2ZE 29AH

i8S 5 At
4.8 £

gurg DC/DC ?ﬂ‘ﬂﬂ (Bidirectional ~DC/DC
converter)= T 719 AY Aol o= Z“ﬂ 9]
EEE SESE 74“151%*‘] ojlg FRE 3t
o]:}‘_:_ AR Z=7bska olr,]. H =FAE A}]g—c
Fub3k Sepic/Zeta ZIHEE A|3ct #|ekg 7AW H
ZVS 2933 Synchronous rectifier &2kl 2] &}
A 29HEAdn AL AL AYn o ®
& PWMAo] 7158 AW EZA %I‘?’Tjr S = RaRige
FAo] L HHkA W Ee EAS AUy, DC A
gre] ALGFSF7E FHFom o] M=D/(1-D)o|t}.
BEAAGX 28] ZRo] HFEF EAOZ o]
4% 4 9lth. T3 Transformer versiono] £zl
g Atolo] H714 HAE 8= v A
sHAl A& & o
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