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ABSTRACT
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Fig. 1 Bi-directional converter’s topology
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Fig. 2 Bi-directional converter’'s operation
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-PARAMETERS-

iy : Current of X

Iy : Average current of X

Iy s @ 1ms current of X

Vy . Average voltage of X

Pyeo ¢ Conduction loss of X

Pyg : Switching loss of X

D : Switch’s Duty-ratio

Dy . Zero crossing Duty-ratio

D, : Output connected Duty-ratio
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Fig. 3 Inductor current waveforms
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Fig. 4 Switch/Diode current waveforms

223. A EH MR
AN 22 AFE 54 DC
Rolt}, Rslel AUE7l H&EHE=
HAE O HiFe obEieh 2k
1627,1*7715 = Do]irms _102

» Assumption 3

que] AR PBL

ofj
e
ol

x

(o3
i
*
4
>

o
o
o

3.1.1. elefefol 24
QAeE o] W 714 Aoz slsi
A QB ] £Ae ot .

Pro=

Ealo] WAy whel

2
TL[L, rms

3.1.2. HHAIE e &4
AshAE Wi ESRZ Qste] £4o] WG AbEs)
S8 ppos ANAEY £8e 8 5 ok

e
Pee=rcl%, s =rd D2 0s — 12)
cc To Cirms To\o L,rms 0



313 A% &4

29179 &AL onfofil WAk 2913 £dT £F &

AZ vy 2% &4 ofgiel o] zhdebA 3 ¢ Jdtk
Pgo= Vepls r(’E[Srms
D D

_ 2
= VCEOFZ[L + TCEFZ]L, rms

A% ARG AR SR Aele] Aol

o =
2 o] th E3] IGBTY 749 Current tailing A4
sl AA £43 Qa7 WAL o] HYstE WHoR
tlo]E] AES] &2 TgzE 23} o *}ﬁ e 4 9l
s ; e
T, =125 C E
[mdJ] o on
{:;;fﬂf;:, Je
Rg— 17 /
20 |
/ Ex
10
f
E
o
(1] 100

150 A 200
= A|D|3§A+°| IGBT A9l &4 Jej=
Fig. 5 Semikron's IGBT Switching loss graph

458 g zEL 7]e7] ast yEH K
2 A4 7Ms sk Veert 600Vl Aakel
2917 AL obgeh o] &+ k.

PSS = fs ((aon + aoff)]L +E

on0

» Assumption 4
2917 £4€ Veool HlalRTa 74 g
3.1.4. o= &M
t}o] Q. =+= Reverse recovery
Foward voltage dropo& <13k
A3k o7 ol EAES

Ppe= Vplp+ TFIZZJ,rmS

4}
=

H‘I

N
FO DZ L F DZ L.rms
ce
PDS = fs (G‘M'[L + ETTO)W

3.15. sl B8
A B&2 obdlsh 2ol 4o A

PO
n%] = P+ 100
ZAWE A BAsE F £ ofdet 2
Pyys =Pt Peet Pset Pgs+ Ppot Ppg
A Qe Ady 28 Ao BAS Ao & 4 gk
P,=P + P,
A7) AL f(D)el] et 1xf ohaka o g B 4 gt}

0=—P,+P,+P,,,=0=f(D)
AEHOR F&E 75
f(D)oll

= #AlE Dutyel W@ 24 by
22 54 daHoR Folyony 9 & 9

3.2. Simulation
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