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A Study of low ripple type DC-DC converter with 1IPM

Kim Sung-chul, Kye Moom-ho , Kee-Yeon Joe

Korea Electrotechnology Research Institute

Abstract : In this paper, the new filter that
reduced output ripple to zero is proposed.
This filter is composed of transformer and
capacitor. The operating mode is verified
with theoretical analysis of low ripple filter
and computer simulation. DC-DC converter
of input voltage DC 100[V], output
30[V1/30[A], switching frequency 20[kHz] is
manufactured. In the result, computer
simulation analysis is same to experimental
result.
. ME

2137} AL computer systeme] ©E o
BEgd oy o d4d FXe o8 4APsts
Hg ADEI|E agt) ol wald ALAA
9 294 FisE g% 2T 293 5
9 9% #7452 6 LA sa k.
=2dAE 24AFY #fEE HA42Fo=
JANES St Az P49 F9 ¥ee 48
€  AAEY, Phase-shifted Zero-voltage-
switching  Full-bridge(PS ZVS FB)%4 ¢
DC-DC Converterdl X 293 Fa 20[kHz],
d3 DC 100[V] &9 30[VI/30[A] &%) FA=Z
ez do AFH AEHo|HLR F33t F
Z 248 #&stm, AAR AAE AFee 2
o] FFY A EHNA 54FH ZF TS ¥
3 1A s}

e
re a®

2,

]

L2

1. DC-DC converter2| 7|& S=t

7129 full-bridge DC-DC AW E = iz
ZASE 294 #Fo] FAC on/offE B A
AE 222 AL, o FFdA A= F
2% FAHLE 49 29X BF offel A5
G719 leakage UHHA2uWe] HAH AR}
=g F271 glo, 29X9 B AMAE2A
23 AZ+e ringingS YL71H, &Rk 2E#HA
ZHEAith B dFdA FHEe PS ZVS-FB
DC-DC AHEHE <29 1>dA Helz vpA#
29X Q2% Q49 AlClE &S] QLI Q39
AClE HAzZo ey A7 Adg ZEF 3§
of, o] AZrE <k 135 ¥eH7)9 leakage U9

e B B

il

£HFEZ low-impedance BEE

q
wEo] Fuh t]29] leakage YFW U] AHF
H duRE 2959 BE AdAE AW A%
g duAE wAATEd AT ol 1AS

29X 5o ZVSEHS FEFE Atk 29XES
22 50%9) A" Duty ¥€& #3 FEGH,
T otel 94 Hloly 2A&oR AgsHE A
9 duty®¥l €8 ZAH = ZVSERE 47 9
3led o= AX2l leakage UHEEX27F LTFEHH,
ol 1aE AFY AT 71e€7F ¢EA H3,
WMty 242 Agd ¢E F2 Z2AAA K
duty(Der)E ZA 3}, ol EHAFY F7Hek
leakage 1EYE 2 F7tol whelrd FE duty=
o #AsA gk

_239_



_ _output voltage X Ty

current ripple

@ uHF e, f%Q X 6.5 10~ = 195[ oH]
Vin == T
o a [ToA o oz 43% % Ao
L
= 3. MalE "@ejel g
L j;M.J =c 'El.md
T
o= gl HE el (@.04)
'/ (Q1.m) '/
@ iin i [—_ - 1 ]:-
a2 [ ;
a [] _ —Go
o [ 1] | :: §R1
vT1
D(Ts/2)
o r — [_t

e S <29 2> A=NE 2y 3z
o S = "'M <Fig. 2> Low ripple filter circuit
NI i o £ =24 Adas AN BE AR 93]
g:g; Eng /M ;gg gg 02 H7l 95y %: 0 oldjol FEd, ot
° _] ; : I t{zia) V = L,- (g;‘; =0 ol2® VLI, = (0 oJd
AN B gtk ¢ <2y 2> By
L, N,
<2¥ 1> PS ZVS DC-DC 7AW H Ve L.+L, N, — Va
<Flgl> PS ZVS DC_DC Converter 0]_3_1, Zﬂi_a%% §7] -or:l%]_q E]—-% }—“"‘% t\l_].'%'ﬁ]'
2. 71E9 &9 LC BElY Hg Ao N
A A A9 T4 2 20 2 N; T = 1
Fo] AAse Hga}
akek N, olx, L7t 00l AZ-aEo]
- AE Eqn([h) < 3.0% 3, 73 =9 71*"]1)\]517']}‘!“‘5”7: ESRO] T'_."ZHE}'
- AL GE(4v) < 01% 7] dEdl ok7te] ¥ Fe] viehtA "t
- 293 Fo}(fs) = 20[kHz) _
- A2 off ATHToff) = 5lus] 4. AFH Masod
- AR &84 %(Vo) = 30[V]
Ju, 8FHE AYPAILHS 28 ANARE <E 1A el vheh Ze] AgAed =
(CH= Ag HAs AFH ABHNHS FRHAT
AgHold EZE Pspice® 43593, #Agd
curvent ripple ¥ T g2e7l d849 A9 7189 LC "gY7 HE4d
off
voltage ”f’f”e_s ztzte] o~r°ﬂ el degs) FAEYIH &9
=Jl—0 2 %6.5%107° = 108] uF] e .
] o P AFe e vEagth <2¥ 358 A

-240-



o)A HRZEEAN &Y AZE H2E Y
AalM Ko AHEE Fristg o, AEdH e
A ARE <2Y 4, <aY 5594 Hol= vie
Ze] 718 LC ¥E FHEA AF HEFS F
1Alela, Altd HE HEA e AF HEFL
02[A]ZH A¢td FEE AR/ #F A7 FL
542 JErT.

<¥ 1> AgEHold =R

o5 A%
£9 AF 30(A]
&8 Ay 30LV]
294 Fag 20[kHz]
A% 3-& ripple 3.0% ©]3t
At & ripple 0.1% olst
Toff 5l e s]
ALY DC 100[V]

G
1o
: we
s
L .
een N -
qo W)
I °
b g..! -
5 i
L= -a@ﬁ» E'E‘ -
- -
Ypn 0B ﬂl’
B W

W
T att
., |
Ey— ﬂf'"“l LT
H Vo o L

] L&
008 T
1o w1 ™
Trer 7 T

<3 3> A E#HA ==
<Fig. 3> Simulation circuit
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<Fig. 4> Conventional LC filter
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<Fig. 5> Low ripple filter
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(b) Low ripple filter (0.5[Al/div)
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<Fig. 7> Experimental waveforms
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